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BACKGROUND OF THE INVENTION 

This Application is based on and claims priority from U.S. Provisional Application 
No. 60/438,083 filed on January 08, 2003, which is incorporated herein by reference. 

Field of invention 

[001] The present invention relates to novel inhibitors of Factors Vila, Ka, Xa, XIa, in 
particular Factor Vila, pharmaceutical compositions comprising these inhibitors, and 
methods for using these inhibitors for treating or preventing thromboembolic disorders. 
Processes for preparing these inhibitors are also disclosed. 

State of the Art 

[002] Thrombosis results from a complex sequence of biochemical events, known as the 
coagulation cascade. A triggering event in coagulation is the binding of the serine protease 
Factor Vila (FVJJa) found in the circulation, to tissue factor (TF), a receptor which is found 
on the surface of blood vessels after damage or inflammation. Once bound to TF, Factor Vila 
catalyzes the formation of the serine protease Factor Xa, which subsequently forms the final 
protease in the cascade, thrombin. 

[003] The clinical manifestations of thrombosis range from acute myocardial infarction 
(AMI or heart attack) and unstable angina (UA) which occur in the key blood vessels of the 
heart (coronary vasculature) to deep vein thrombosis (DVT) which is the formation of blood 
clots in lower extremities which often follows orthopedic surgery on the hip and knee, as well 
as general abdominal surgery and paralysis. Formation of DVT is a risk factor for Ihe 
development of pulmonary embolism (PE) in which part of a blood clot formed in the lower 
extremities, breaks off and travels to the lung where it blocks the flow of blood. The 
unpredictable development of PE often leads to a fatal outcome. Thrombosis can also be 
generalized systemically, with microdot formation occurring throughout the vascular system. 
This condition, known as disseminated intravascular coagulation (DIC), can be a 
consequence of certain viral diseases such as Ebola, certain cancers and sepsis. Severe DIC 
can lead to a dramatic reduction in the coagulation factors due to the excessive activation of 
the clotting response which may result in multiple organ failure, hemorrhage and death. 
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[004] The formation or embolization of blood clots in the blood vessels of the brain is the 
key event resulting in ischemic stroke. Triggering factors that lead to stroke are atrial 
fibrillation or abnormal rhythm of the atria of the heart and atherosclerosis followed by 
thrombosis in the mam artery leading from the heart to the brain (carotid artery). Over 
600,000 individuals suffer strokes each year in the U.S. Two-thirds of these stroke victims 
suffer some disability, and one-third suffer permanent and severe disability. Accordingly, 
there is a need for antithrombotic agents for the treatment of a variety of thrombotic 
conditions. The present invention fulfills this and related needs. 

SUMMARY OF THE INVENTION 
[005] In one aspect mis invention is directed to a compound selected from the group 
consisting of: 

[006] 2-[5-(5-carbamimidoyl-l^^ 
biphen-3-yl]-2-methylpropiomcacid; 

[007] 2-[5K5-carbamimidoyl-lH-benzomudazol-2-yl)-3'-ammosuff^ 

biphen-3-yl]- 2-methylpropionic acid; 

[008] 2-[5-(5-carbaminridoyl-ltf-benz^^ 

biphen-3-yl]- 2-methylpropionic acid; 

[009] 5-(5-carbammudoyl-l#-benzom^ 

biphen-3-ylcarboxylic acid; 

[010] 5-(5-carbamimidoyl-ltf-benzota^ 

biphen-3-ylcarboxylic acid; 

[011] 5-(5-carbamimidoyl-lif-beiizoim^^ 

biphen-3-ylcarboxylic acid; 

[012] 5-(5-<^aminridoyMtf-ben^ 

hydroxy-biphen-3-ylcarboxylic acid; 

[013] 2-[5-(5-carbammidoyl-l^indo^ 

biphenyl-3-yl]acetic acid; 

[014] 2-[5-(5-ca*ainmridoyl-l^^ 

[015] 2-[5-(5-carbamiinidoyM^^^ 

[0161 2-[5-(5-ca*amnmdoyl-l^ 

acid; 

[017] 2-[5-(5-carbamimidoyl-lH-benzomndazol-2-yl)-3 , -nitro-6-hydroxy- 
biphenyl-3-yl]acetic acid; 
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[018J 2-[5-(5K;arbamimidoyl-l/f-benzoimidazol-2-yI)-3 '-anmiosulfonyI-6-hydroxy- 
biphenyl-3-yl]acetic acid; 

[019] 2-[5-(5-caibaminudoyl-ltf-benzoM 
biphenyl-3-yl]acetic acid; 
[020] 2-[5^5-caibamimidoyl-ltf-benzoim^ 
biphenyl-3-yl]acetic acid; 

[021] 2-[5<5-carbamimidoyl-li7-benzoimidazol-2-yl)-5^ureidome%l-2\6-^hydroxy- 
biphenyl-3-yl]acetic acid; 

[022] 2-[5-(5-caibamimidoyl4/r-benzoimidazol-2-yl)-3'-ureidomelhyl-6-hydroxy- 
biphenyl-3-yl]acetic acid; 

[023] 2-[5^5^arbamiinidoyl-lF-benzoimidazol-2-yl)-5H3-me1iylureidome%l)-2',6- 
dihydroxy-biphenyl-3-yl]acetic acid; 

[024] 2-[5<5K;arbamimidoyl-l/7-benzoimidazol-2-yI)-5'-acetyl-2\6^ydroxy- 
biphenyl-3-yl]acetic acid; 

[025] 2-[5<5^arbamiimdoyl-l#-benzti^ 

dihy<koxy-biphenyl-3-yl]acetic acid; 

[026] 2-[5^arbamimidoyl-l#-ben^ 

dihydroxy-biphenyl-3-yl]acetic acid; 

[027] 2-[5^5-carbamimidoyl-l#-ben^ 

biphenyl-3-yl]acetic acid; 

[028] 2-[5^5-ca*amimidoyl-l^b^ 
biphenyl-3-yl]acetic acid; 

[029] 2<5-(5<a*amiimdoyl-ltf-bei^^ 

biphenyl-3-yl]acetic acid; 

[030] 2-[5<5^a*anumidoyl-l#-benzoM^ 

biphenyl-3-yl]acetic acid; 

[031] 3-[5^5K^amimidoyl-l#-benzoim^^ 

biphenyl-3-yl]propionic acid; 

[032] 3-[5<5^arbamimidoyMtf-benzoimM^ 

biphenyl-3-yl]propionic acid; 

[033] 3-[5-(5-carbamimidoyl-l#-benzo^ 

biphenyl-3-yl]propionic acid; 

[034] 2^5-(5-carbamimidoyl-l#-benzoimito 

dihydroxy-biphenyl-3-yl]-acetic acid; 
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[0351 tf-[3H5K»rbaniiin^ 

dihy<toxy-biphenyl-3-ylmethyl]-2i?,3J?^ydroxy-succinaniicacid; 
[036] 2-[5-(5-catbamimidoyl4ff-benzoimidazol-2-yl)^,2'^ydroxy-5^ 
sulfamoyn)iphenyl-3-yl]-2-methylpropioiiicacid; 
[0371 S^arbamiimdoyl-ltf-be™^ 
3-carboxylic acid; 

[038J ethyl S^S^bamimidoyl^/f-indol^-yO-S'-fluoro-e^'^ydroxy-biphenyl-S-yl- 
acetate; 

[0391 [S-^arbaminridoyMtf-indol^^ 
acid; and 

[040] ethyl 5^fluoio-6,2^y(W 

biphenyl-3 r yl-acetate; or 

[041] a pharmaceutical acceptable salt thereof. 

[042] Preferably: 

[043] 2r[545<*1buamM& 

biphen-3-yl]-2-methylpropionic acid; 

[044] 2-[5K5-caibainim^ 

biphen-3-yl]-2-xnethylpropionic acid; 

[045] 2-[5<5-carbamim^ 
biphen-3-yl]-2-methylpropionic acid; 
[046] 5<5-carbamimidoyl-l^ 
biphen-3-ylcarboxylic acid; 

[047] 5<5*a*an^^ 
biphen-3-ylcarboxylic acid; 
[048] 5K5-caAaxniimdoyl4frbonz 
biphen-3-ylcarboxylic acid; 

[049] 5<5^rtainiiiri 
hydroxy-biphen-3-ylcarboxylic acid; 

[050] 2r[H5-ca*a^ 
biphenyl-3-yl]acetic acid; 
[051] 2-[5^arbamimidoyM 
biphenyl-3-yl]acetic acid; 
[052] 2.[5K5^a*aminiid^ 
biphenyl-3-yl]acetic acid; 
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[053] 2-[5<5-carbamiimdoyl-l^ 
biphenyl-3-yl]acetic acid; 
[054] 2-[5^5-carbamimidoyl-l#-be^ 
biphenyl-3-yl]acetic acid; 
[055] 2~[5<5-carbamiinidoyl-l#-benz^^ 
dihydroxy-biphenyl~3-yl]acetic acid; 
[056] 2-[57(5-carbamimidoyl-l#4^ 
biphenyl-3-yl]acetic acid; 
[057] 2-[5-(5-caibamimidoyl-l#-ben^ 
dihydroxy-biphenyl-3-yl]acetic acid; 
[058] 2-[5-(5^arbamimidoyl-l#^^ 
dihydroxy-biphenyl-3-yl]acetic acid; 
[059] 2-[5<5K;arbamimidoyl-l#-be^^ 
biphenyl-3-yI]acetic acid; 
[060] 2-[5^5-carbamimidoyl-l#-benzoM 
biphenyl-3-yl]acetic acid; 
[061] 2-[5-(5^arbamimidoyMtf-be^^^ 
biphenyl-3-yl]acetic acid; 
[062] 2-[5-(5^arbamimidoyl~lif-benz^^ 
biphenyl-3-yl]acetic acid; 
[063] 345-(5-carbammidoyl-l#-be^ 
biphenyl-3-yl]propionic acid; ' 
[064] 3-[5<5^aibamimidoyl-l#-bei^ 
biphenyl-3-yl]propionic acid; 

[065] N- [3 '-(5-carbamimidoyl- l//"-benzoimidazol-2-yl)-5 ! -(l -carboxy-1 -mefhyl-ethyl)-6,2 ! - 

dihydroxy-biphenyl-3-ylme^^ acid; 

[066] 245<5-carbamhmdoyl-l#-be^^ 

sulfamoylbiphenyl-3-yl]-2-methylpropionic acid; 

[067] 5-(5-carbamimidoyM#-bei^^ 

3-carboxylic acid; 

[068] e%l 5^5-carbamimidoyl-i#-i^ 
acetate; 

[069] [5-(5-carbamimidoyl-l#-^ 
acid; and 
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[070J ethyl 5 , -fluoio-6,2 , ^ihydioxy-545^hyd«^caibamimidoy^ 
biphenyl-3-yl-acetate; or 

[071] a pharmaceuticaUy acceptable salt thereof. 

[072] More preferably, 

[073] 2-[5-(5-carbamimidoyl-ltf-beiaoM^ 

biphen-3-yl]-2-methylpropionicacid; 

[074] 5^5-carbamimidoyl-ltf-benzoimM^ 

bipben-3-ylcarboxylic acid; 

[075] 2-[5-(5^aibamhmdoyl-liH>^ 

dfliydroxy-biphenyl-3-yl]acetic acid; 

[076] 3-[5<S-carbamimidoyMff-beiraM^ 

biphenyl-3-yl]propionic acid; 

[077] A^pHS-cabainiimdc^ 

dihydroxy-biphenyl-3-ylmethyl]-2i?,3iZ^ydroxy-succinamicacid; 
[078] 2-[5K5-carbamimidoyl4if-benzoimidazol-2-yl)-6,2'-dihydroxy-5'- 
sulfamoylbiphenyl-3-yl]-2-methylpropionic acid; 
[079] 5-(5-carbamiimdoyl-ltf-benzoi^^ 
3-carboxylic acid; 

[080] ethyl 5-(5^a*amiimdoyl-l#-mdol^ 
acetate; 

[081] [5-(5-carbamimidoyl-lH-indol-2-y^ 
acid; and 

[082] etiiyl S'-fluoro^'-dihydroxy^^ 
biphenyl-3-yl-acetate; or 

[083] a pharmaceuticaUy acceptable salt thereof. 

[084] More preferably: 

[085] Aq3V(5^arbamimidoyHtf-benzoM 

dihy<fcoxy-bipheiiyl-3-ytae1hyy 

[086] 2-[5K5^arbamimidoyl4H-benzorniidazol-2-yl)^,2'-^ydroxy-5'- 

salfamoylbiphenyi-3-yl]-2-methylpropionicacid; 

[0871 5-(5-carbaminudoyl-l#-benzoimio^ 

3-carboxylic acid; 

[088] e&yl5<5-caAainiinid^ 

acetate; 
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[089] [5<5-caiftamiimdoyl-l#^^ 
acid; and 

[090] e%l 5'-fluoro-6,2^%droxy-5-[5^^ 

biphenyl-3-yl-acetate; or 

[091] a pharmaceutically acceptable salt thereof. 

[092] In a second aspect, this invention is directed to a pharmaceutical composition 
comprising a pharmaceutically acceptable carrier and a therapeutically effective amount of a 
compound selected from the group consisting of: 
[093] 245^5-caftamimidoyl-l#-benzoim 

biphen-3-yl]-2-methylpropionic acid; 2-[5-(5^arbamimidoyl-ii?-benzoimidazol-2-yl)-3 '- 
aminosulfonyl-6-hydroxy-biphen-3-yl]- 2-methylpropionic acid; 2-[5<5^arbannmidoyl-li7- 
benzoimitezoI-2-yl)-5^fluoro^,2'^ 
carbaminndoyl-l#-benzoin^^ 

5- (5-carbamimidoyI-l#-benzoimi^^ 

biphen-3-ylcarboxylic acid; 5<5^arbamimidoyl4/f-benzoiniidazol-2-yl)-3'-aminosulfonyl- 

6- hydroxy-biphen-3-ylcarboxylicacid; 5K5-carbamimi&>yMi/-benzoimid^ 
difluoro-5'-aminosulfonyl-6-ty^^ 

liMndol-2-yl)-3 '-nitro-4'-methyl-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5- 
carbamimidoyl-l/r-indol-2-yI>3 '-amino-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5- 
carbaminndoyl4^-indol-2-yl>6-hydroxy-biphenyl-3-yl]aceticacid; 2^5<5^arbamimidoyl- 
l/f-indol-2-yl)-2%4'^ifluoro-6-hydroxy-biphenyl-3-yl]aceticacid; 2-[5-(5-carbamimidoyl"- 
liZ-benzwiniidazol^-ylVS'-nitro-e-hydroxy-biphenyl-S-yyacetic acid; 2-[5-(5- 
carbamimidoyMtf-benzoiimda^^ 

acid; 2-[5<5-carbamimidoyl-l/f-benzoimidazol-2-yI)-3'-memylammosd 

biphenyl-3-yl]acetic acid; 2-[5<5^arbanumidoyl-liy-benzoimidazol-2-yl)-5'-(2- 

hy(froxyemyl)-2\6^hydroxy-biphenyl-3-yl]aceticacid;2-[5<5-carbamimidoyl-l^ 

benzoimidazol-2-yl)-5'-iireidomemyl-2%6-dmydroxy-biphenyl-3-yl]aceticacid;2^ 
carbamimidoyl-littjenzoimito^^ 

acid;245<5^baminiidoyl-lF-benzoinrida2»l-2-yl)-5^(3-me%lureidome 
dihydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5-carbamimidoyl- l^-benzoimidazol-2-yl)-5 
acetyl-2\6^ydroxy-biphenyl-3-yl]a^ 

2-yl)-5'-acetylaminomemyl-2^6-dihydroxy-biphenyl-3-yl]aceticacid; 2-[5-(5- 
carbamimidoyl-l/7-benzoinridazol-2^ 

biphenyl-3-yl]acetic acid; 2-[5<5^arbanTimidoyl-lif-benzoimidazol-2-yl)-5'- 
hydroxymemyl-2^6-dmydroxy-biphenyl-3-yl]aceticacid;2-[5<5^arbanumidoyl-l/f- 
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benzoimidazol-2-yl)-5 '-aminocaibonyl-l'.e-dihydroxy-biphenyl-S-yllacetic acid; 2-[5-(5- 
caAamimdoyl-lfftenzoim^ 

biphenyl-3-yl]ac e tic acid; 2^5^5-carbamimidoyl-l^benzoimid^^^ 

benzoinridazol-2-yl)-3'-ammo-6^ acid; 3-[5-(5- 

carbarainndoyl-l#-benzoiimdazol-2-yO^ 

biphenyl-3-yl]propionic acid; 2-[5^5K;albami^lidoy^li^-bellzoimidazol-2.yl)-5 , - 
acetylaminomethyl-6,2'-dihydroxy-biphenyl-3-yl]-acetic acid; and Ar-[3'-(5-caibamimidoyl- 
lH4>enzomiida2ol-2-yl)-5Hl^oxy4-mefliyl^yl^ 
2i?,3J?-dihydroxy-succi3ianiic acid; 2-[5<5<arbamimidoyl-l#-benzoinn^^ 
dfliydroxy-5'-sulfamoylbiphenyM^^^ 

benzoinudazol-2-yl)-6,2'^ydroxy-5*-^^ acid; ethyl 5-(5- 

carbamtaudoyl-ltf-mdol-2-yl^ [5-(5- 
carbaininndoyl-lff-indoW^^^ acid; and ethyl 

5Vfluoro-6,2'-dihydroxy-545^hy^ 

acetate;or a pharmaceutical^ acceptable salt thereof. The pharmaceutical composition can 
contain a mixture of above compounds. 

[094] In a third aspect, this invention is directed to a method of treating a disease in an 
animal mediated by Factors Vila, IXa, Xa and/or XIa, preferably Vila, which method 
comprises administering to said animal a pharmaceutical composition comprising a 
pharmaceutical^ acceptable carrier and a merapeutically effective amount of a compound 
selected from the group consisting of 2-[5<5-carbamimidoyl-lif-ben2»imidazol-2-yl)-5'- 
ureidomemyl-6^-dihydroxy-biphen-3-yl]-2-memylpropiomcacid;2-[5^ 

lff-benzoimidazol-2-yl)-3^aiiimos^ 
2<5<5^arbaniimidoyl-ltf-benzoinu^ 
methylpropionicacid; 5^arbamimidoyl-l^benzoimi^ 
biphen-3-ylcarboxyMcacid;5^ 

6,2'-dihydroxy-biphen-3-ylcarboxylicacid; 5<5^bamimidoyl-l/f-benzoimidazol-2-yl)-3'- 

aniinosulfonyl-6-hydroxy-biphen-3-ylcarboxylic acid; 5K5^arbamimidoyl-ltf- 

benzoimidazol-2-yl)-2\4Mifluoro-5^a^ 

2-[5<5-carbainimidoyl-ltf-mdol-2-y^ 

a cid;245K5-carbamimidoyl4^mdol-2^ 

2-[5-(5^arbamimidoyl-lH-indol-2-yl)-6-hydroxy-biphenyl-3-yl]aceticacid; 2-[5-(5- 
carbamimidoyl-ltf-mdol-2-y^^ 2 "t 5 -(5- 
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carbammidoyl-ltf-benzoimida^^ acid; 2 _[5- 

(5-carbammidoyl-li7-benzoim^ 

acid; 2-[5^5^bamimidoy]-ljy-ben2»imidazol-2-yl)-3'-me%^ 
biphenyl-3-yl]acetic acid; 2-[5<5^arban^^ 
hy<hoxyemyl)^6^mydroxy4riphe^^^ 

benznimida2»l-2-yl)-5'-ure^ acid; 2-[5-(5- 

carbamimidoyl-liMrenrainM 

acid;245<5-carbamirmdoyM#4>eiizom^ 

daydroxy-biphenyl-3-yl]acetic acid; 

acetyl-2\6-dmydroxy4>ipheny^^ 

2-yl)-5^acelylaminomefbyl-2',6-dihydro3^-biphenyl-3-yl]acetic acid; 2-[5-(5- 
carbamiimdoyl-l/f-benzoimdazol^ 

biphenyl-3-yl]acetic acid; 2-[5^5-carbamimidoyl-lZr-benzoimidazol-2-yl)-5'- 
hydroxymethyl-2',6-dihydroxy-bipheny]-3-yl]acetic acid; 2-[5<5-carbamimidoyl-l#- 
benzoimidazol-2-yl)-5 '-aminocarbonyl-2',6-dihydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5- 
caihamimidoyl-lJ?-ben2oimidazol^ 
biphenyl-3-yl]acetic acid; 2-[5<5^arbanmnidoy 
2\6-dwydroxy-biphenyl-3-yl]aceuc acid; 3^^^^ 

ureidomethyl-e^'-dihydroxy-biphenyl-S-yllpropionic acid; 3-[5-(5-carbamimidoyl-l//"- 
benzoimidazol-2-yl)-3'-amino-6-hydroxy-biphenyl-3-yl]propionicacid; 3-[5-(5- 
caAamimidoyl-l#-benzoimidazol-2-yl)^^ 

biphenyl-3-yl]propionic acid; 2-[5-(5-carbamimidoyl-l^-benzoimidazol-2-yl)-5*- 
acetylaminomethyl-e^'-dihydroxy-biphenyl-S-ylJ-acetic acid; i\r-[3'-(5-carbamimidoyl- IH- 
benzoimidazol-2-yl)-5Hl^arboxy-l-me^ 

2/J,3i?-dihydroxy-succinaniic acid; 2-[5^5^arbaminudoyl4^-benzoimidazol-2-yl)-6,2'- 
dihydroxy-5 '-sulfamoylbiphenyl-3-yl]-2-methylpropionic acid; 5-(5-carbamimidoyl-lfi'. 
benzoimictozol^-yO-e^'Hlibydroxy-S'-sulfemoyl-biphenyl-S-carboxylic acid; ethyl 5-(5- 
carbamimidoyl-lF-indol-2-yl)-5'-fluoro-6,2'-d%droxy-biphenyl-3-yl-acetate^ 
carbaminridoyl-ltf-mdol-2-yl)-5'-flu^^ acid; and ethyl 

5'-fluoro-6,2^dihydroxy-545-(Aqiy^ 

acetate; or a pharmaceutical^ acceptable salt thereof. The pharmaceutical composition can 
contain a mixture of above compounds. 

[095] Preferably, the disorder is a thromboembolic disorder or cancer, more preferably a 
thromboembolic disorder. Preferably, the disorder is deep vein thrombosis. 
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[096] In a fourth aspect, this invention is directed to a method of treating a thromboembolic 
disorder in an animal which method comprises administering to said animal a pharmaceutical 
composition comprising a pharmaceutical^ acceptable carrier and a therapeutically effective 
amount of a compound selected from the group consisting of 2-[5-(5<aibamimidoyl-l#- 
benzoiTrntol-l-yl^'-uieido^ 
[5^5-carbamimidoyl4#-berizoimida^ 
methylpropionic acid; 2-[5<5^arbamumdoyMi^beriOT^ 
dtoydroxy-biphen-3-yl]-2-memy^ 

y^-S'-fluorore^'-dihydroxy-biphen-a-ylcarboxylic acid; 5K5^arbamimidoyl-l/f- 

benzoimidazol-2-yl)-5'-ureidome^ 5 < 5 ' 

carbamimidoyl-ltf-benzoimid^ 

acid; 5^5-carbaminudoyMtf-beriz^^ 

hydroxy-biphen-3-ylcarboxylicacid;2-[5-^^^ 

me%l-6-hydtoxy-biphenyl-3-y^ 

ammo-64iydW-Wpnenyl-3-yl]a^ 

hydroxy-biphenyl-3-yl]aceticacid; 2-[5<5^arbamimidoyl-lH-indol-2-yl)-2 , ,4'-difluoro-6- 
hydroxy-biphenyl-3-yl]aceticacid; 2-[5<5^arbamimidoyl4^benroiTmdazol-2-yl>3'-nitro- 
6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5^5-carbaminudoyl-l/f-berizoimidazol-2-yl)-3 '- 
aminosulfonyl-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5<5^arbamimidoyl-l#- 
benzoimidazol-2-yl)-3 ^memylaniinosulfonyl-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5- 
carbaimmidoyl-l//-benzoiimdazol-2-yl)-5'<2-hydroxyemyl) 
biphenyl-3-yl]acetic acid; 245K5^arbamim^ 
2%6slmydroxy-biphenyl-3-yl]aceticaci^^ 

3 ^ureidomethyl-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5<5^aibamimidoyl-lff- 
benzoimidiizol-2-yl)-5H3-me%lure^^ 2- 
[5<5-carbamimidoyl-l#-benzoinu^ 
acid; 2-[5^5-carbaniimidoyM#-beiizoin^^ 

biphenyl-3-yl]acetic acid; 2-[5<5-^amimidoyl-li/-benzoimidazol-2-yl)-5'- 
armnocarbonylmemyl-2^6-dihydroxy-biphenyl-3-yl]aceticacid; 2-[5<5-carbamimidoyl-lH- 
benzoimidazol-2-yl)-5 '-hydroxymethyl^'^-dihydroxy-biphenyl-S-yllacetic acid; 2-[5-(5- 
carbamimidoyl-l#-benzoimidazol^ 

biphenyl-3-yl]acetic acid; 2-[5K5^aTbarmmidoyl-lF-benzoimidazol-2-yl)-3'- 
(tMomeidome%l)-6-hydroxy-biphenyl-3-yl]aceticacid;2-[5^5-carbami^ 
benzoimidazol-2-yl)-5'-anmiosulfo^^^ 
carbammiidoyl-ltf-berizoimida2»^^^ 
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biphenyl-3-yl]propionic acid; 3-[5-(5^arbamimidoyl-ljy-benzoimidazol-2-yl)-3'-amino-6- 

hydroxy-biphenyl-3-yl]propionic acid; 3-[5-(5^arbammu\loyl-l#4Mmzohnid^^ 

ammosulfonyl-64iydjoxy-bipheny^^^^ 

benzoimidazol-2-yl)-5^acetylammome% 

(5^arbamimidoyl-lff-benzoimidazol-2-yl>5Hl-carboxy-l-m^ 

biphenyl-3-ylmethyl]-2J?^^iihydroxy-succinainic acid; 2-[5-(5-carbamimidoyl- 

l#-benz0imidazDl-2-^ 

5-(5^a*amimdoyl-l#-benzra^ 

carboxylic acid; ethyl 5K5-carbamimidoyl-l/^mdol-2-yl)-5'^^ 
3-yl-acetate; [5-(5-ca*aimnu^^ 

acetic acid; and ethyl S'-fluoro^^'-dihydroxy-S-tS-^-hydroxycarbamimidoyO-lF^^ 
yl]-biphenyl-3-yl-acetate;or a pharmaceutically acceptable salt thereof in combination with 
another anticoagulant agent(s) independently selected from a group consisting of a thrombin 
inhibitor, factor Ka inhibitor, factor Xa inhibitor, Aspirin®, and Plavix®. Preferably, the 
disorder is deep vein throbosis. 

[097] In a fifth aspect, this invention is directed to a method for inhibiting the coagulation of 

a biological sample (e.g., stored blood products and samples) comprising the administration 

of a compound selected from the group consisting of 2-[5^5-carbamimidoyl-lJ¥- 

benzoinrid^l-2-yl)-5^ureidomemy^ 

[5-(5^arbamimidoyl-ltf-benzoinn^^ 

memylpropionic acid; 2-[5-(5-carbamim^ 

dihy&oxy-biphen-3-yl]-2-mefcylpro 

yO-S'-fluoro-e^'-dihydroxy-biphen-S-ylcarboxylic acid; 5-{5-carbamimidoyl-li/- 
benzoinudazol-2-yl)-5'-ureidome^ 5 _ (5 _ 
carbamimidoyl-ltf-benzoimidazol^ 
acid;5-(5^arbamimidoyl-l#-benzoin^^ 

hydroxy-biphen-3-ylcarboxylic acid; 2-[5-(5-carbamimidoyl-l^-indol-2-yl)-3 '-nitro-4'- 

me%l-6-hydroxy-biphenyl-3-yl]aceticacid;2-[5^5-carbamimidoyl-liy-mdol-2 
ammo-6-hydroxy4>iphenyl-3-yl]acetica^ 

hydroxy-biphenyl-3-yl]aceticacid; 2-[5-(5-carbamimidoyl-l/f-indol-2-yl).2',4 , -difluoro-6- 
hydroxy-biphenyl-3-yl]aceticacid; 2-[5<5^arbamimidoyl-l//-benzoimidazol-2-yl)-3'-nilro- 
6-hydroxy-biphenyl-3-yl]aceticacid; 2<5-(5-carbamhm^oyl-l^benzoimidazol-2-yl)-3'- 
aminosulfonyl-6-hydroxy-biphenyl-3-yl]aceticacid; 2-[5<5-carbamimidoyl-l#- 
benzoimidazol-2-yl)-3 '-methylaminosulfonyl-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5- 
carbaminiidoyl-ltf-benzoimiclazol-2^^^^^ 
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biphenyl-3-yQacetfc ad^ 

2',6-dihydroxy-biphenyl-3-yl]acetic acid; 2-[5<5^baminridoyl-l/f-benzoimidazol-2-yl)- 

3'^ireidomemyl-6-hydroxy4>iphenyl-3^ 

benzoinudazol-2-yl)-5'-(3-meliiyluteidomediyl)-2\Wa^ 

[5-(5^arbarmmidoyMJM>er^m^ 
acid;2-[5K5-carbainiirudoyl4#-benzoi^ 

biphenyl-3-yl]acetic acid; 2-[5K5-carbamiinidoyl-lfl r -benzoimidazol-2-yl)-5'- 
aminocarbonylmethyl^'.e-dihydroxy-biphenyl-S-yllacetic acid; 2-[5-(5-carbamimidoyl-lff- 
benzoinndazol-2-yl)-5'-hydroxyme^ 
carbanumdoyMtf-benzoimidazol^ 

biphenyl-3-yl]acetic acid; 2-[5<5H;arbamimidoyl-lfl-benzoimidazol-2-yl)-3'- 
(lMoureidomethyl)-6-hydroxy-biphenyW-yl]aceticacid;2-[5K5-caibamimidoyl4 

beiizoimid^l-2-yl)-5'-annnosul^ 

carbaminudoyl-l^-benzoimidazol^-yl^S'-ureidomelhyl-e^'-dihydroxy- 

biphenyl-3-yl]propionic acid; 3-[5^5^aftamimidoyl-l#-ben2»i^ 

hydroxy4riphenyW-yl]propionicaci^ 

animosmfonyl-64iydroxy-biphenyl-3^ 

benzohmdazol-2-yl)-5'-acetylanim^ 

(5-<^bamimidoyMiM>enzoimid^^^ 

biphenyl-3-ylmethyl]-2/?,3i?-dihydroxy-succinamic acid; 2-[5-(5-caibamimidoyl- 

liM}enzoimidazol-2-ylH,2^dmyto 

5-{5^arbamimidoyMtf-benzoimidazo^ 

carboxylic acid; ethyl 5K5-carbamiima , oyM#-mdol-2-yl)-^^ 

3-yl.*retate; [5<5^arbamimidoyM^ 

acetic acid; and etiiyl 5'-fiuoro-6,2'Kimydroxy-5-[5<^^ 

ylJ-biphenyl-3-yl-acetate; or a pharmaceutically acceptable salt thereof. 

[098] Li a sixth aspect, this invention directed to the use of a compound selected from the 

group consisting of 2-[5<5-carbamiirtidoyl-ltf-benzoimi 

dlhydroxy-biphen-3-yl]-2-metoy^ 

2-yl)-3 '-aminosulfonyl-6-hydroxy-biphen-3-yl]-2-me1hylpropionic acid; 2-[5-(5- 
carbaimrmdoyl-ltf-benroirmda 
memylpropionic acid^ 5-(5-carbannmidoyM^^ 
biphen-3-ylcarboxylic acid; 5-(5^arbaminu^ 

6,2'-dihydroxy-bq>hen-3-ylcarboxylic acid; 5K5-caAaniiiiri<toyl-li/-benzomndazol-2-yl>3'- 
aminosulfonyl-6-hydroxy-biphen-3-ylcarboxylic acid; 5<5-carbamirnidoyl-l#- 
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benzoiimdazol-2-yl)^4'^ 

2^5<5K;arbamimidoyl-liy-indol-2-yl)-3^iiitro^'-me%W-hydro 

acid; 2-[5-(5-caibamimidoyl-lff-indol-2-yl)-3 , -ammo-6-liydtoxy-biphenyl.3-yl]acetic acid; 

2^5-(5K;arbamimidoyl-liy-mdol-2-yl)-6-hydroxy-biphenyl-3-yl]acetic acid; 2-[5-(5- 

caibainimidoyl-l#-indol-2^ 2-[5-(5- 

carbamimidoyl-ltf-benzoinu^ 2 -[5. 

(5<arbammidoyl-l#-benzomid^^ 

acid; 2-[5-(5^arbaminudoyM#-benzoim^ 

biphenyl-3-yl]acetic acid; 2<5<5^arba^ 

bydroxye%l)-2%6Kiihydroxy-bip^^^ 

benzoiiridazol-2-yl)-5'-ur^ 

caibamimidoyl-l#-benzoimidazd^^^ 

acid;2-[5-(5-caibamiinidoyM;^benzou^^ 

dihydroxy-biphenyU3-yl]acetic acid; 2^ 

acetyl-2S6^ydroxy-biphenyl-3-yl^ 

2-yl)-5'-acetyIaminometbyl-2',6-dihydroxy-biphenyl-3-yl]aceticacid;2-[5-(5- 
caibamimidoyMiZ-benzoinrida^^ 

biphenyl-3-yl]acetic acid; 245-(5K;arbamimidoyl-l^-benz»imidazol-2-yl)-5'- 

hydroxymethyl-2\6^ydroxy-biphe^ 

benzoimidazol-2-yl)-5'-ammocar^ 

carbamimidoyl-l#4)en2X)imida^ 

biphenyl-3-yl]aceticacid;2-[5-(5^arb^ 

2^6^ydroxy-biphenyl-3-yl]acetic acid; 3-[5-^ 

ureidome%l-6,2'Kiihydroxy-b^^^ 

benzoimidazol-2-yl)-3'-amino-6-hydroxy-biphenyl-3-yl]propionicacid;3^ 
carbamimidoyl-l#-ben2»imid^ 

biphenyl-3-yl]propionicacid;2-[5^5^ibamimidoyl-l^-benzoimidazol-2-yl)-5 
acetylaminomefliyl-e^-dihydroxy-biphenyl-S-ylJ-acetic acid; ^'-(S-carbamimidoyl-ltf- 
benzoimidazol-2-yl)-5Hl^aibo^ 

2^,3^-dihydroxy-succinamic acid; 2-[5<5<arbaniimidoyl-lfl'-benzoimidazol-2-yl)-6,2'- 
dihydroxy-5^sulfamoylbiphenyl-3-yl]-2-me%lpropioiucacid;5-(5-carbamim 
benzoimidazol^-yl^'^ihydro^ acid; ethyl 5-(5- 

carbamimidoyl-l#-indol-2-yl)-5^^^ 

caibamimidoyM#4ndol-2-yl)^^^^ acid; and ethyl 

S'-fluoro-^'-dihydroxy-S^^ 
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acetate;or a phannaceutically acceptable salt thereof in the preparation of a medicament for 
use in the treatment of a thromboembolic disorder or cancer in an animal. Preferably, the 
disorder is a thromboembolic disorder. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

[099] The following terms, as used in the present specification and claims, are intended to 
have the meaning as defined below, unless indicated otherwise. 
[0100] The present invention also includes the prodrugs of above compounds. The term 
prodrug is intended to represent covalently bonded carriers, which are capable of releasing 
the above compounds, when the prodrug is administered to a mammalian subject Release of 
the active ingredient occurs in vivo. Prodrugs can be prepared by techniques known to one 
skilled in the art These techniques generally modify appropriate functional groups in a given 
compound. These modified functional groups however regenerate original functional groups 
by routine manipulation or in vivo. Prodrugs of of above compounds include compounds 
wherein a hydroxy, amidino, ureido, or carboxylic group in the above compound is modified. 
Examples of prodrugs include, but are not limited to esters (e.g., acetate, formate, and 
benzoate derivatives), carbamates (e.g., AT^-dimethylaminocarbonyl) of hydroxy or acid 
functional groups in above compounds. Prodrugs of compounds of this invention are also 
within fee scope of this invention. 

[0101] A "phannaceutically acceptable salt" of a compound means a salt that is 
phannaceutically acceptable and that possesses the desired pharmacological activity of the 
parent compound. Such salts include: 

[0102] acid addition salts, formed with inorganic acids such as hydrochloric acid, 
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with 
organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, 
glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, 
fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, 
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2- 
ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4- 
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, 
camphorsulfonic acid, glucoheptonic acid, 4,4 , -methylenebis-(3-hydroxy-2-ene-l-carboxylic 
acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric 
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, 
muconic acid, and the like; or 
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[0103] salts formed when an acidic proton present in the parent compound either is replaced 
by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or 
coordinates with an organic base such as ethanolamine, diethanolamine, triethanolamine, 
tromethamine, N-methylglucamine, and the like. It is understood that the pharmaceutical^ 
acceptable salts axe non-toxic. Additional information on suitable phaimaceutically 
acceptable salts can be found in Remington's Pharmaceutical Sciences, 17th ecL, Mack 
Publishing Company, Easton, PA, 1985, which is incorporated herein by reference. 
[0104] A "pharmaceutically acceptable carrier or excipient" means a carrier or an excipient 
that is useful in preparing a pharmaceutical composition that is generally safe, non-toxic and 
neither biologically nor otherwise undesirable, and includes a carrier or an excipient that is 
acceptable for veterinary use as well as human pharmaceutical use. "A pharmaceutically 
acceptable carrier/excipient" as used in the specification and claims includes both one and 
more than one such excipient . 
[0105] "Treating" or "treatment" of a disease includes: 

(1) preventing the disease, i.e. causing the clinical symptoms of the disease not to develop in 
a mammal that may be exposed to or predisposed to the disease but does not yet experience 
or display symptoms of the disease, 

(2) inhibiting the disease, i.e., arresting or reducing the development of the disease or its 
clinical symptoms, or 

(3) relieving the disease, i.e., causing regression of the disease or its clinical symptoms. 
[0106] A "therapeutically effective amount" means the' amount of above compounds that, 
when administered to a mammal for treating a disease, is sufficient to effect such treatment 
for the disease. The "therapeutically effective amount" will vary depending on the compound, 
the disease and its severity and the age, weight, etc., of the mammal to be treated. 

[0107] "Ureido" means a radical -NHCONH 2 . 

[0108] The compounds of the present invention may have asymmetric centers. Compounds 
of the present invention containing an asymmetrically substituted atom may be isolated in 
optically active or racemic forms. It is well known in the art how to prepare optically active 
forms, such as by resolution of materials. Many geometric isomers of olefins, OC double 
bonds, and the like can be present in the compounds described herein, and all such stable 
isomers are contemplated in the present invention. Cis and trans geometric isomers of the 
compounds of the present invention are described and may be isolated as a mixture of 
isomers or as separated isomeric forms. All chiral, enantiomeric, diastereomeric, racemic 
forms and all geometric isomeric forms of a structure representing a compound of the 
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invention are intended, unless the specific stereochemistry or isomeric form is specifically 
indicated. 

[0109] Naming and structure: Structures and names of a representative number of 
compounds of the present invention are disclosed below. 
[0110] 2-[5<5^arbamimidoyl-l#-benz^ 
biphen-3-yl]-2-methylpropionic acid: 



COOH 




NHCONH 2 . 



[0111] 54(5-carbaminridoyl-ltf^^ 
biphen-3-yl]carboxylic acid: 

JCOOH 
^— K OH 

HO 




NHCONH 2 . 

[0112] ^-{5^5-csaAaiimnidoy 
dihydroxy-biphenyl-3-yl]acetic acid: 

NH 




NHC(0)MICH 3 . 
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[0113J 3-[5-(5-carbaminudoyl-l#-benzoii^ 
biphenyI-3-yl]propionic acid: 




Utility 

[0115] The compounds of this invention inhibit Factors Vila, Ka, Xa, and XIa, in particular 
Factor VHa, and are therefore useful as anticoagulants for the treatment or prevention of 
thromboembolic disorders in mammals. 

[0116] Particular disease states which may be mentioned include the therapeutic and/or 
prophylactic treatment of venous thrombosis (e.g. DVT) and pulmonary embolism, arterial 
thrombosis (e.g. in myocardial infarction, unstable angina, thrombosis-based stroke and 
peripheral arterial thrombosis), and systemic embolism usually from the atrium during atrial 
fibrillation or from the left ventricle after transmural myocardial infarction, or caused by 
congestive heart failure; prophylaxis of reocclusion (i.e., thrombosis) after thrombolysis, 
percutaneous Irans-luminal angioplasty (PTA) and coronary bypass operations; the 
prevention of rethrombosis after microsurgery and vascular surgery in general. 
[0117] Further indications include the therapeutic and/or prophylactic treatment of 
disseminated intravascular coagulation caused by bacteria, multiple trauma, intoxication or 
any other mechanism; anticoagulant treatment when blood is in contact with foreign surfaces 
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in the body such as vascular grafts, vascular stents, vascular catheters, mechanical and 
biological prosthetic valves or any other medical device; and anticoagulant treatment when 
blood is in contact with medical devices outside Ihe body such as during cardiovascular 
surgery using a heart-lung machine or in haemodialysis; the therapeutic and/or prophylactic 
treatment of idiopathic and adult respiratory distress syndrome, pulmonary fibrosis following 
treatment with radiation or chemotherapy, sepsis, septic shock, septicemia, inflammatory 
responses, which include, but are not limited to, edema, acute or chronic atherosclerosis such 
as coronary arterial disease and the formation of atherosclerotic plaques, cerebral arterial 
disease, cerebral infarction, cerebral thrombosis, cerebral embolism, peripheral arterial 
disease, ischaemia, angina (including unstable angina), reperfusion damage, restenosis after 
percutaneous trans-luminal angioplasty (FT A) and coronary artery bypass surgery. 
[0118] The compounds of this invention can also be used in the treatment of cancer. 

Testing 

[0119] The ability of the compounds of this invention to inhibit factor Vila and Xa can be 
tested in vitro and in vivo assays described in biological assays Example 1 and 2 below. 

Administration and Pharmaceutical Compositions 

[0120] In general, the compounds of this invention will be administered in a therapeutically 
effective amount by any of the accepted modes of administration for agents that serve similar 
utilities. The actual amount of the compound of mis invention, i.e., the active ingredient, will 
depend upon numerous factors such as the severity of the disease to be treated, the age and 
relative health of the subject, the potency of the compound used, the route and form of 
administration, and other factors. 

[0121] Therapeutically effective amounts of a compound of this invention may range from 
approximately 0.0 1-50 mg per kilogram body weight of the recipient per day, preferably 
about 0.1-20 mg/kg/day. Thus, for administration to a 70 kg person, the dosage range would 
most preferably be about 7 mg to 1 .4 g per day. 

[0122] In general, compounds of this invention will be administered as pharmaceutical 
compositions by any one of the following routes: oral, systemic (e.g., transdermal, intranasal 
or by suppository), or parenteral (e.g., intramuscular, intravenous or subcutaneous) 
administration. The preferred manner of administration is oral or parenteral using a 
convenient daily dosage regimen, which can be adjusted according to the degree of affliction. 
Oral compositions can take the form of tablets, pills, capsules, semisolids, powders, sustained 
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release formulations, solutions, suspensions, elixirs, aerosols, or any other appropriate 
compositions. 

[0123] The choice of formulation depends on various factors such as Ihe mode of drug 
administration (e.g., for oral administration, formulations in the form of tablets, pills or 
capsules are preferred) and the bioavailability of the drug substance. Recentiy, 
pharmaceutical formulations have been developed especially for drugs that show poor 
bioavailability based upon the principle Ihat bioavailability can be increased by increasing the 
surface area i.e., decreasing particle size. For example, U.S. Pat. No. 4,107,288 describes a 
pharmaceutical formulation having particles in the size range from 10 to 1,000 nm in which 
the active material is supported on a crosslinked matrix of macromolecules. U.S. Pat. No. 
5,145,684 describes the production of a pharmaceutical formulation in which the drug 
substance is pulverized to nanoparticles (average particle size of 400 nm) in the presence of a 
surface modifier and then dispersed in a liquid medium to give a pharmaceutical formulation 
that exhibits remarkably high bioavailability. 

[0124] The compositions are comprised of in general, a compound of the present invention in 
combination with at least one pharmaceutical^ acceptable excipient Acceptable excipients 
are non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the 
compound of of the present invention. Such excipient may be any solid, liquid, semi-solid or, 
in the case of an aerosol composition, gaseous excipient that is generally available to one of 
skill in the art. 

[0125] Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose, 
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate, 
glycerol monostearate, sodium chloride, dried skim milk and the like. Liquid and semisolid 
excipients may be selected from glycerol, propylene glycol, water, ethanol and various oils, 
including those of petroleum, animal, vegetable or synthetic origin, e.g., peanut oil, soybean 
oil, mineral oil, sesame oil, etc. Preferred liquid carriers, particularly for injectable solutions, 
include water, saline, aqueous dextrose, and glycols. 

[0126] Compressed gases may be used to disperse a compound of this invention in aerosol 
form. Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc. 
[0127] Other suitable pharmaceutical excipients and their formulations are described in 
Remington's Pharmaceutical Sciences, edited by E. W. Martin (Mack Publishing Company, 
18th ed., 1990). 

[0128] The amount of the compound in a formulation can vary within the full range 
employed by those skilled in Ihe art Typically, the formulation will contain, on a weight 
percent (wt %) basis, from about 0.01-99.99 wt % of a compound of the present invention 
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based on the total formulation, with the balance being one or more suitable pharmaceutical 
excipients. Preferably, the compound is present at a level of about 1-80 wt %. Representative 
pharmaceutical formulations containing a compound of this invention described below. 
[0129] The compounds of this invention can be administered alone or in combination with 
other compounds of fee present invention or in combination with one or more other active 
ingredients). For example, a compound of this invention can be administered in 
combination with another anticoagulant agent(s) independently selected from a group 
consisting of a thrombin inhibitor, a factor Ka, and a factor Xa inhibitor. Preferably, the 
thrombin inhibitor is Inogatran®, Melagatran® or prodrugs thereof which are disclosed in 
PCT Application Publication Nos. WO 94/29336 and WO 97/23499, the disclosures of which 
are incorporated herein by reference in their entirety. Factor Xa inhibitors that may be used, 
in the combination products according to the invention include those described in Current 
Opinion in Therapeutic Patents, 1 993, 1 1 73-1 1 79 and in international patent applications 
WO 00/20416, WO 00/12479, WO 00/09480, WO 00/08005, WO 99/64392, WO 99/62904, 
WO 99/57096, WO 99/52895, WO 99/50263, WO 99/50257, WO 99/50255, WO 99/50254, 
WO 99/48870, WO 99/47503, WO 99/42462, WO 99/42439, WO 99/40075, WO 99/37304, 
WO 99/36428, WO 99/33805, WO 99/33800, WO 99/32477, WO 99/32454, WO 99/31092, 
WID 99/26941, WO 99/26933, WO 99/26932, WO 99/26919, WO 99/26918, WO 99/25720, 
WO 99/16751, WO 99/16747, WO 99/12935, WO 99/12903, WO 99/1 1658, WO 99/1 1617, 
WO 99/10316, WO 99/07732, WO 9/07731, WO 99/05124, WO 99/00356, WO 99/00128, 
WO 99/00127, WO 99/00126, WO 9/00121, WO 98/57951, WO 98/57937, WO 98/57934, 
WO 98/54164, WO 98/46591, WO 98/31661, WO 98/28282, WO 98/28269, WO 98/2561 1, 
WO 98/24784, WO 98/22483, WO 98/16547, WO. 98/16525, WO 98/16524, WO 98/16523, 
WO 98/15547, WO 98/1 1094, WO 98/07725, WO 98/06694, WO 98/01428, WO 7/48706, 
WO 97/46576, WO 97/46523, WO 97/38984, WO 97/30971, WO 97/30073, WO 97/29067, 
WO 97/24118, WO 97/23212, WO 97/21437, WO 97/08165, WO 97/05161, WO 96/40744, 
WO 96/40743, WO 96/40679, WO 96/40100, WO 96/38421, WO 96/28427, WO 96/19493, 
WO 96/16940, WO 95/28420, WO 94/13693, WO 00/24718, WO 99/55355, WO 99/51571, 
WO 99/40072, WO 99/26926, WO 98/51684, WO 97/48706, WO 97/24135, WO 97/1 1693, 
WO 00/01704, WO 00/71493, WO 00/71507, WO 00/71508, WO 00/71509, WO 00/71511, 
WO 00/71512, WO 00/71515, WO 00/71516, WO 00/13707, WO 00/31068, WO 00/32590, 
WO 00/33844, WO 00/35859, WO 00/35886, WO 00/38683, WO 00/39087, WO 00/39092, 
WO 00/39102, WO 00/39108, WO 00/39111, WO 00/39117, WO 00/39118, WO 00/39131, 
WO 00/40548, WO 00/40571, WO 00/40583, WO 00/40601, WO 00/47207, WO 00/47553, 
WO 00/47554, WO 00/47563, WO 00/47578, WO 00/51989, WO 00/53264, WO 00/59876, 
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WO 00/59902, WO 00/71510, WO 00/76970, WO 00/76971, WO 00/78747, WO 01/02356, 
WO 01/02397, WO 01/05784, WO 01/09093, WO 01/12600, WO 01/19788, WO 01/19795, 
WO 01/19798, WO 93/15756, WO 94/17817, WO 95/29189, WO 96/18644, WO 96/20689, 
WO 96/39380, WO 97/22712, WO 97/36580, WO 97/36865, WO 97/48687, WO 98/09987, 
WO 98/46626, WO 98/46627, WO 98/46628, WO 98/54132, WO 99/07730, WO 99/33458, 
WO 99/37643 and WO 99/64446; in US patents Nos. 6,034,093, 6,020,357, 5,994,375, 
5,886,191, 5,849,519, 5,783,421, 5,731,315, 5,721,214, 5,693,641, 5,633,381, 5,612,378, . 
6,034,127, 5,670,479, 5,658,939, 5,658,930, 5,656,645, 5,656,600, 5,639,739, 5,741,819, 
6,057,342, 6,060,491, 6,080,767, 6,087,487, 6,140,351, 6,395,731, and 5,646,165; in 
Japanese patent applications Nos. JP 99152269, JP 10017549, JP 10001467, JP 98017549, JP 
00178243, JP 1 1 140040, JP 12143623, JP 12204081, JP 12302765, JP 6327488 and JP 
98001467; in European patent applications EP 937 723, EP 937 71 1, EP 874 629, EP 842 
941, EP 728 758, EP 540 051, EP 419 099, EP 686 642, EP 1 016 663 and EP 529 715; and 
in German patent applications Nos. DE 19845153, DE 19835950, DE 19743435, DE 
19829964, DE 19834751, DE 19839499, DE19900355, DE19900471 and DE 19530996, the 
specific and generic disclosures in all of which documents are hereby incorporated by 
reference. 

[0130] Factor Xa inhibitors also include those disclosed in international patent applications 
WO 96/10022, WO 97/28129, WO 97/29104, WO 98/21188, WO 99/06371, WO 99/57099, 
WO 99/571 12, WO 00/47573, WO 00/78749, WO 99/09027 and WO 99/571 13, the specific 
and generic disclosures in all of which documents are hereby incorporated by reference, as 
well as 4-{4-[4-(5-chloroindol-2-ylsulfonyl) piperazine-l-carbonyl]phenyl} -pyridine- 1 -oxide 
and pharmaceutically acceptable derivatives thereof. Preferred Factor Xa inhibitors include 
antistatin, tick anticoagulant protein and those known as SQ-31 1 and SQ-3 15 (see 
international patent application WO 98/57951); SN-292 (see international patent application 
WO 98/28282); SN-429 and SN 1 16 (see international patent application WO 98/28269); 
RPR-208707 (see international patent application WO 98/2561 1 at Example 48); XU-817 
(see international patent application WO 98/01428); SF-324 and SF-303 (see international 
patent application WO 97/23212); YM 60828 (see international patent application WO 
96/16940 at Example 75); FACTOREX (see US patent No. 5,783,421); SF-324 (see 
European patent application EP 874 629); DX9065A (see European patent application EP 
540 051 at Example 39); H4-amidinobenzyl)-4-(6-chloronaphthalene-2-ylsulfonyl)- 
piperazin-2-one (see JP 12204081 at Example 2); M55555 (see international patent 
application WO 99/33805 at Example 39); DPC423 (l-(3-amidinophenyl)-2-(2'- 
aminolsulfonyl[l, l'-biphenyl]- 4-ylaminocarbonyl)-4-bromopyrrole, see international patent 
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application WO 98/28269); 3^3,5KiifIuoro-643^4,5dihydro4-me%limi(kzol-2-yl)^ 
phenoxy]^-[2,3-Kiihy<iroxy^^ 

international patent application WO 00/31068); ZK-807834 (see international patent 
application WO 7/29067); l,4-diaza-4-(6-cMoro~naph^ 
(methoxymethyl)-7<tta4-(pyri^ 

(see international patent application WO 01/02397); (S>l-(4-aininoquinazolin--7-ylmetliyl)-4- 
[2-(5K;hlorotMen-2-yloxy)acetyl]-3-m^ (see international patent 

application WO 00/32590); 3^2-[4-(2»an^osulfonyl-phenyl)benzoylphenoxy)-benzamidine 
(see international patent application WO 01/19788); and 4-(2-[4-(5-chloroindol-2-yl- 
sulfonyl)-2^yn-olidin-l-yk 

N-oxide (see Japanese patent application No. JP 12143623); as well as the compounds of 
Example 7 of international patent application WO 98/2 1 1 88, of Examples 3 and 6 of WO 
99/571 13, of Example 6 of international patent application WO 00/78747, of Examples 188, 
21 1 and 167 of US patent No. 6,080,767, of Examples 40, 54 and 55 of international patent 
application WO 99/33805, of Examples 5, 6, 8, 9, 10, 11, 12, 13, 15, 16 and 17 of 
international patent application WO 01/05784, of Examples 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 
16, 17, 22, 23, 25, 26, 28, 29, 30, 31, 32, 33, 34, 38, 39, 40, 41, 42 and 43 of international 
patent application WO 01/12600, and of Examples 802 and 877 of international patent 
application WO 00/35886. Other anticoagulant agents that can be used in the combination 
therapy are those disclosed in U.S. Patent Applications Publication Nos. 20020065303, 
20020061842, 20020058677, 20020058657, 20020055522, 20020055469, 20020052368, 
20020040144, 20020035109, 20020032223, 20020028820, 20020025963, 20020019395, 
20020019394,20020016326, 20020013314, 20020002183, 20010046974, 20010044537, 
20010044536, 20010025108, 20010023292, 20010023291, 20010021775, 20010020020033, 
20010018423, 20010018414, and 20010000179, which are incorporated herein by reference 
in their entirety. 

[0131] Suitable formulations for use in administering melagatran and derivatives (including 
prodrugs) thereof are described in the literature, for example as described in inter alia 
international patent applications WO 94/29336, WO 96/14084, WO 96/16671, WO 97/23499, 
WO 97/39770, WO 97/45138, WO 98/16252, WO 99/27912, WO 99/27913, WO 00/12043 
and WO 00/13671, the disclosures in which documents are hereby incorporated by reference. 
4 [0132] Similarly, suitable formulations for use in administering Factor Xa inhibitors and 
derivatives (including prodrugs) thereof are described in the literature, for example as 
described in the prior art documents relating to Factor Xa inhibitors that are mentioned 
hereinbefore, the disclosures in which documents are hereby incorporated by reference. 
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Otherwise, the preparation of suitable formulations, and in particular combined preparations 
including both melagatran/derivative and Factor Xa inhibitor/derivative may be achieved 
non-inventively by the skilled person using routine techniques. The amounts of melagatran, 
Factor Xa inhibitor, or derivative of either, in the respective fonnulation(s) will depend on the 
severity of the condition, and on the patient, to be treated, as well as the compound(s) which 
is/are employed, but may be determined non-inventively by the skilled person. 
[0133] Suitable doses of melagatran, Factor Xa inhibitors and derivatives of either, in the 
therapeutic and/or prophylactic treatment of mammalian, especially human, patients may be 
determined routinely by the medical practitioner or other skilled person, and include the 
respective doses discussed in the prior art documents relating to melagatran (or derivatives 
(including prodrugs) thereof), and to Factor Xa inhibitors, that are mentioned hereinbefore, 
the disclosures in which documents are hereby incorporated by reference. 

EXAMPLES 

[0134] The following preparations and examples are given to enable those skilled in the art to 
more clearly understand and to practice the present invention. They should not be considered 
as limiting the scope of the invention, but merely as being illustrative and representative 
thereof. 

Synthetic Examples 

[0135] REFERENCE 1 
Synthesis of 2-[3-bromo-4-(2-methoxyethoxymethoxy)-phenyl]-A L (2- 
methoxyethoxymethyl)acetamide 

Step 1 

[0136] Methyl 4-hydroxyphenyl acetate (10.5 g, 63 mmol) was dissolved in acetic acid 
(200 mL) ) and then a solution of bromine (3.6 mL, 69.5 mmol in acetic acid) was added over 
1 hour. The mixture was stirred overnight and then concentrated. Purification of product 
from the residue by column chromatography gave methyl 3-bromo-4-hydroxy-phenylacetate. 
[0137] Methyl 3-bromo-4-hydxoxy-phenylacetate was dissolved in methanol (20 mL) and the 
solution was charged with 28% ammonium hydroxide (10 mL). The mixture was stirred at 
room temperature for 3 days and concentrated. The remaining mixture was acidified with 4N 
hydrochloric acid and then extracted with ethyl acetate. The organic phase was dried and 
concentrated to give 3-bromo-4-hydroxy-phenylacetamide as a white solid. LCMS: Calcd: 
230; Obsd (M+): 230. 
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Step 2 

[0138] 3-Bromo^-hydroxy-phenylacetamide (1.53 g, 6.91 mmol, 1.0 eq.) was dissolved in 
dichloromethane (30 mL) and the solution charged with 1 -chloromethoxy-2-methoxyethane 
(3.22 g, 25.84 mmol, 2.3 eq.) and iy;7^diisopropylethylamine (2.83 g, 21.87 mmol, 3.17 eq.) 
over 2 hours at room temperature. The mixture was washed with 5% citric acid and extracted 
with dichloromethane (x 2). The organic phase was dried and concentrated to give 2-[3- 
bromo^-(2-methoxy^thoxymethoxy)^ 
LCMS: Calcd: 406; Obsd (M+): 406. 

[0139] REFERENCE 2 
Synthesis of tertAmtyl (3-bromobenzyl)-carbamate 

[0140] Sodium hydroxide (8.76 g, 219.0 mmol, 2.2 eq.), di-fe/t-butyl dicarbonate (26.07 g, 
1 19.45 mmol, 1.2 eq.) and water (100 mL) were added to a stirring solution of 
3-bromobenzylamine (22.1 1 g, 99.55 mmol, 1.0 eq.) in tetrahydroforan (75 mL) over 
30 minutes at room temperature. The mixture was extracted with dichloromethane and 
water twice. The organic phase was dried and concentrataed to give terf-butyl 
(3-bromobenzyI)-carbamate (34.88g, 100%). LCMS: Calcd 286; Obsd (M+23) 309). 

[0141] REFERENCE 3 
Synthesis of methyl 4-benzyloxy-3-bromo-5-fonnylbenzoate 

[0142] Benzyl bromide (8.35 g, 48.83 mmol) and K2CO3 (6.74 g, 48.83 mmol) were added to 
a solution of methyl 3-bromo-5-formyl-4-hydroxy-benzoate (1 1.5 g, 44.39 mmol) in acetone 
(100 mL) and the mixture was stirred overnight. The organic layer was separated and washed 
with water, dried (MgS0 4 ) and concentrated. Product was purified from the residue by flash 
silica gel chromatography to give methyl 4-benzyloxy-3-bromo-5-fonnylbenzoate (10.0 g, 
65%). 'H NMR (400 MHz, DMSO-d 6 ) 5 10.00 (s, 1H), 8.41 (d, J= 2.71, 1H), 8.21 (d, 
.7=2.51, 1H), 7.46 (m, 2H), 7.38 (m, 3H), 5.22 (s, 2H), 3.88 (s, 3H). ESIMS m/z: M* 370.9, 
372.9. 

[0143] REFERENCE 4 
Synthesis of 3-bromo-4-methoxyphenylsulfonamide 

Step 1 
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[0144] o-Bromoanisole (1.87 g, lO.Ommol) was dissolved in chloroform (5 mL) and the 
solution was cooled in an ice-salt bath to -5° C to 0° C. The solution was carefully charged 
with chlorosulfonic acid (2.0 mL, 30.0 mmol) over 30 minutes and then allowed to warm to 
room temperature over 1 hour. The mixture was poured onto chopped ice and transferred to 
separatory funnel. The organic layer was separated and the aqueous layer was extracted, 
dried and concentrated to give 3-bromo-4-methoxyphenylsulfonyl chloride (2.80 g, 98%). 
Step 2 

[0145] 3-Bromo-4-methoxyphenylsulfonyl chloride (2.80 g, 9.8 mmol) was dissolved in 
dichloromethane (200 mL) and the solution treated with a solution of 0.5 M ammonia in 
dioxane (100 mL) and triethylamine (5 mL) for 2 hours. The reaction mixture was poured 
onto a mixture consisting of a 5% citric acid solution and dichloromethane. The organic 
layer was separated and the aqueous layer was extracted dichloromethane. The extracts were 
dried and concentrated to give 3-bromo-4-methoxyphenylsulfonamide (2.65 g, 100%). 

[0146] REFERENCE 5 
Synthesis of 2-bromo-l-(2-methoxyethoxymethoxy)-4-t2-(2-methoxyetiioxy- 

methoxy)ethyl]benzene 

Stepl 

[0147] Bromine (0.716 mL, 13.9 mmol) in acetic acid (30 mL) was added to a stirred 
solution of 4-hydroxyphenethyl alcohol (1.74 g, 12.6 mmol) in acetic acid (40 mL) over 
30 minutes. The mixture was stirred overnight and then concentrated. The residue was 
dissolved in methanol (100 mL) and sufficient 2 M potassium carbonate solution was added 
to bring the pH to -1 1 . The mixture was stirred overnight and then acidified with 
hydrochloric acid, extracted with dichloromethane (DCM) and concentrated to give 2-bromo- 
4-(2-hydroxyethyl)-phenol. 
Step 2 

[0148] 2-Bromo-4-(2-hydroxyethyl)phenol (2.76 g, 12.6 mmol) was dissolved in DCM 
(300 mL) and the solution was treated with diisopropylethylamine (6.58 mL, 38 mmol) and 
l-chloromethoxy-2-methoxyethane (4.34 mL, 38 mmol). The mixture was stirred overnight 
and then the DCM layer was separated, washed several times with 5% citric acid solution, 
dried and concentrated. Purification of product from the residue with 30 g of silica gel (30% 
ethyl acetate/hexane) gave 2-bromo-l-(2-methoxyethoxymethoxy)-4-[2-(2-methoxyethoxy- 
methoxy)ethyl]benzene (4.95 g, 1 00%). 
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[0149] REFERENCE 6 
Synthesis of l-[3-Bromo^2-methoxyethox 



Stepl 

[0150] Diisopropyl-ethylamine (21 .8 mL, 151.5 mmol) was added slowly to a magnetically 
stirred solution of 3-bromo-4-hydroxybenzonitrile (10 g, 50,5 mmol) and 
mefhoxyethoxymethylchloride (6.9 mL, 60.6 mmol) in dichloromethane (100 mL) and the 
reaction mixture was stirred at room temperature for 30 minutes. The mixture was washed 
with 5% citric acid solution until the washings were acidic, then dried and concentrated. 
Chromatography of the resulting residue (silica gel, 30% ethyl acetate/hexanes) gave 3- 
bromo-4-(2-methoxyethoxymethoxy)-benzonitrile (11.5 g). 
Step 2 

[0151] Borane-tetrahydrofuran complex (1 M, 280 mL, 280 mmol) was added to a 
magnetically stirred solution of 3-bromo^-(2-methoxyethoxymethoxy)-benzonitrile (10 g, 
35 mmol) in THF (20 mL) and the reaction mixture was refluxed for 30 minutes. The 
reaction mixture was cooled to 0 °C and 1 N hydrochloric acid was added very slowly until 
the pH was acidic. THF from the reaction mixture was evaporated off and the remaining 
aqueous layer was washed with ethyl ether. The aqueous extract was basified with 2 N 
sodium hydroxide (until alkaline pH) and then extracted with ethyl acetate. The organic layer 
was washed brine and dried over anhydrous sodium sulfate. Evaporation of the volatiles 
gave 3-bromo-4-(2-methoxy-ethoxymethoxy)ben2ylamine (5.6 g) which was utilized in the 
next step without further purification. 
Step 3 

[0152] Methyl isocyanate (0.43 mL, 7.2 mmol) and triethylamine (1.0 mL, 7.2 mmol) was 
added to a solution of 3-bromo^-(2-methoxyetiioxymethoxy)-'benzylamine (1 .05 g, 
3.60 mmol) in DMF (15 mL) and the mixture was stirred for 30 minutes. The mixture was 
concentrated and the residue was dissolved in ethyl acetate. The solution was washed several 
times with 5% citric acid and concentrated. Purification of product from the residue by silica 
gel chromatography (50% ethyl acetate/hexane, ethyl acetate, 10% methanol/ethyl acetate) 
gave l-[3-bromo^<2-methoxyethoxymethoxy)ben2yl]-3-methylurea (1.13 g, 90%). 
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* [0153] REFERENCE 7 
Synthesis of 3-bromo^-(2-methoxyethoxymethoxy)acetophenone 

Stepl 

[0154] 2-Bromophenol (1.16 mL, 10.0 mmol) was dissolved in caibon disulfide (10 mL) that 
had been cooled in an ice-salt bath under stirring. Anhydrous aluminum chloride (2.7 g, 
20.0 mmol) was added in portions and then acetyl chloride (0.754 mL, 1 1 .0 mmol) was added 
to the mixture. The mixture was stirred for one hour, refluxed overnight and then a mixture 
of 1M hydrochloric acid and ice was added. The mixture was extracted with DCM (x3) and 
the combined extracts were dried and concentrated. Chromatographed of the residue over 
30 g of silica gel (20% ethyl acetate/hexane, 40% ethyl acetate/hexane) gave 3-bromo-4- 
hydroxyacetophenone (2.28 g, 53%). 
Step 2 

[0155] 3-Bromo-4-hydroxyacetophenone (2.15 g, 10.0 mmol) was dissolved in DCM and the 
solution was charged with diisopropylethylamine (2.61 mL, 15 mmol) and 1-chloromethoxy- 
2-methoxy-ethane (1 .71 mL, 15.0 mmol). The mixture was stirred overnight and 
concentrated. The residue was dissolved in ethyl acetate and the solution was washed with 
5% citric acid solution, dried and concentrated to give 3-bromo-4-(2- 
methoxyethoxymethoxy)-acetophenone (3.0 g, 100%). 

[0156] REFERENCE 8 
Synthesis of A^3-bromo^^2-methoxyethoxymethoxy)benzylacetamide 

[0157] 3-Bromo-4-(2-methoxyethoxymethoxy)benzylamine (0.58 g, 2.0 mmol) was 
dissolved in DCM (25 mL) and acetic anhydride (0.28 mL, 3.0 mmol) was added with 
triethylamine (0.42 mL, 3.0 mmol) to the solution. The mixture was stirred overnight and 
then poured onto a DCM/5% citric acid solution. The aqueous layer was extracted several 
more times and the combined organic layer was dried and concentrated to give i\T-3-bromo-4- 
(2-methoxyethoxymethoxy)benzylacetamide. 

[0158] REFERENCE 9 
Synthesis of methyl 5-bromo-3-fonnyl-4-(2-methox 
Step 1 

[0159] Commercially available 4-methoxyphenylacetic acid (16.6g, 0.1 mol) was dissolved 
in acetic acid (120 mL) and stirred vigorously at approximately 0 °C. A solution of elemental 
bromine (16.0 g, 0.1 mol) in acetic acid (40 mL) was added dropwise over 45 minutes, 
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ensuring that the mixture did not freeze. The reaction mixture was allowed to warm slowly 
to room temperature and stir overnight The mixture was concentrated under reduced 
pressure and the residue was partitioned between ethyl acetate and water. The organic layer 
was collected, washed with water, brine and 5% aqueous NaHS0 3 , filtered and concentrated 
in vacuo to give 3-bromo-4-methoxyphenylacetic acid (24.24 g, 98%) as a yellow powder. 
Step 2 

[0160] A 250 mL round bottom flask was charged with 3-bromo-4-methoxyphenylacetic acid 
(14.0 g, 0.057 mol) and dry dichloromethane (100 mL). Nitrogen gas was bubbled through 
the reaction mixture for five minutes and then boron tribromide (1M in dichlormethane, 
63 mL, 0.063 mol) was added very slowly via an addition funnel. The reaction was allowed 
to continue at room temperature for 2 hours while a white crystals gradually formed in the 
flask. The crystals .were collected by filtration and washed repeatedly with dichloromethane 
to give 3-bromo-4-hydroxyphenylacetic acid (12 g, 92%). 
Step 3 

[0161] A solution of 3-bromo-4-hydroxyphenylacetic acid (12.0 g, 0.052 mol) in methanol 
was stirred at room temperature and ten drops of thionyl chloride were added. The reaction 
was allowed to continut for 2 hours and then the solvent was removed under reduced 
pressure. The residue was taken up in saturated aqueous sodium bicarbonate and the solution 
was extracted with diethyl ether (x3). The organic layers were collected, washed with water 
and brine, dried over MgS0 4 and concentrated in vacuo to give methyl-3-bromo-4- 
hydroxyphenylacetate as a golden oil (12.6 g, 99%). 
Step 4 

[0162] Proceeding as in Reference 10, Step 3, but substituting methyl-3-bromo-4- 
hydroxyphenylacetate gave methyl-3-formyl-4-hydroxy-5-bromophenylacetate. 
Step 5 

[0163] Diisoproplyl ethylamine (1 1.3 mL, 60 mmols) was added slowly to a magnetically 
stirred solution of 5-bromo-3-formyl-4-hydroxy»phenylacetate.(l 1 gm, 40 mmols) and 
l-chloromethoxy-2-methoxy-ethane (6.9 mL, 60 mmols) in dichloromethane (100 mL) and 
the mixture was stirred at room temperature for 30 minutes. The dichloromethane solution 
was washed with 5% citric acid solution until the washings were acidic, then dried and 
concentrated. Chromatography of the resulting residue (silica gel, 30% ethyl acetate/hexane) 
gave 5-bromo-3-fonnyl-4^2-methoxyethoxymethoxy)-phenylacetate (11.5 gm). MS LCMS 
Q + 384(M+23). 

[0164] Proceeding as in Reference 9 above, but substituting 3-[5-bromo-3-formyl-4- 
hydroxyphenyl]propionic acid methyl ester (5 gm, 17 mmol), l-chloromethoxy-2-methoxy- 
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ethane (4.7 mL, 17 mmol)) and diisopropyl amine (3.2 mL, 17 mmol) gave 3-[5-bromo-3- 
formyM-(2-metfaoxyethoxymetho3qr)phenyl]propionic acid methyl ester (5.4 gm). MS 
LCMS Q + 393 (M+23). 

[0165] REFERENCE 10 
Synthesis of 2-(3-bromo-5-formyl-4-hydroxyphenyl)-2-methyl-propionic acid methyl ester 

Step 1 

[0166] A solution of methyl 2-[4-(2-methoxy-ethoxymethoxy)-phenyl]-acetate (5.1 g, 
20 mmol) was added dropwise to a suspension of sodium hydride (1.44 g, 60 mmol) in DMF 
(50 mL). The mixture was stirred for 30 minutes and then cooled to 10 °C. Methyl iodide 
(7.6 g, 50 mmol) was added in small portions and the mixture was stirred for 14 hours, 
quenched with saturated aqueous ammonium chloride and extracted with ethyl acetate. The 
organic layer was washed with water and then brine, dried (magnesium sulfate) and 

concentrated in vacuum to give methyl 2-[4-(2-methoxy-ethoxymethoxy)-phenyl]-2-methyl- 
propionate (5.5 g, 97%). 
Step 2 

[0167] Methyl 2-[4-(2-methoxyethoxymethoxy)-phenyl]-2-methyl-propionate (5.5 g, 
19.2 mmol) was dissolved in methanol (25 mL) and a 4N solution of hydrogen chloride in 
dioxane (25 mL) were added to the solution. The mixture was stirred for 4 hours and then the 
solvents were removed in vacuum. The residue was partitioned between water and ethyl 
acetate and the organic layer was separated and washed with water and then brine and dried 
over magnesium sulfate. The solvent was then removed in vacuum to provide methyl 2-(4- 
hydroxy-phenyl)-2-methyl-propionate (3.35 g, 90%). 
Step 3 

[0168] Magnesium chloride (1.1 g, 21 mmol) was added in one portion to a stirring mixture 

of methyl 2-{4-hydroxy.phenyl)-2-methyl-propionate (2.7 g, 14 mmol), paraformaldehyde 

(3.0 g, 98 mmol) and triethylamine (5.6 g, 56 mmol) in acetonitrile (125 mL). The mixture 

was heated under reflux for 3 hours, cooled and then poured into cold IN aqueous 

hydrochloric acid. The product was extracted with ethyl.acetate and the extract was washed 

with water and then brine and dried over magnesium sulfate. The solvent was removed in 

vacuum to give methyl 2-(3-formyl-4-hydroxy-phenyl)-2-mefhyl-propionate (2.6g, 84%). 
Step 4 

[0169] A solution of tf-bromosuccinimide (2.3 g, 12.9 mmol) in DMF (15 mL) was added 
dropwise to a solution of methyl 2-(3-formyl-4.hydroxy-phenyl)-2-methyl-propionate (2.6 g, 
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1 1 .7 mmol) in DMF (25 mL). The mixture was stiired for 3 hours and then partitioned 
between water and ethyl acetate. The organic layer was separated and washed with water and 
then brine and dried over magnesium sulfate. The solvent was removed to give methyl 2-(3- 
bromo-5.formyl-4-hydroxy-phenyl)-2-methyl-propionate (3.1 g, 88%). 
[0170] Proceeding as in Reference 10, Steps 2-4), but substituting methyl 3-[4-(2-methoxy- 
ethoxymethoxy)-phenyl]-propionate gave methyl 3-(3-bromo-5-formyl-4-hydroxy-phenyl)- 

propionate. 

[0171] REFERENCE 11 
Synthesis of 5-annnocarbonyl-2-(2-methoxyethoxymethoxy)-bromobenzene 

[01721 3-Bromo-4-(2-methoxyethoxymethoxy)benzonitrile (1.28 gm, 4.5 mmol), prepared as 
in Reference 13, Step 1, was dissolved in methanol (10 mL) and the solution was treated witii 
NaB0 3 (1 8mmol) in water (5 mL). The reaction mixture heated at 50 °C for 7 hours. The 
product was extracted with ethyl acetate to afford 4-aminocarbonyK2- 
(methoxyethoxymethoxy)-bromobenzene (1 .32 g). 

[0173] REFERENCE 12 
Synthesis of iV-fert-butyl-3-bromobenzBnesulfonaimde 

[0174] te^Butylamine (3.14 g, 3.0 mmol, 1.1 eq.) and triemylamine (5.94 g, 58.6 mmol, 
1 .5 eq.) were dissolved in dichloromethane (20 mL) and me solution was stirred at room 
temperature while 3-bromobenzenesulfonyl chloride (10.0 g, 39.1 mmol) was added slowly. 
The mixture was stirred for 1 hour and then concentrated by evaporation under reduced 
pressure. The residue is taken up in 5% citric acid and ethyl acetate. The organic layer was 
washed repeatedly with brine and water and dried over anhydrous magnesium sulfate. 
Evaporation of the filtrate gave^-iert-butyl-3-bromobenzenesulfonamide as a white powder 
(10.94 g). 
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[0175] REFERENCE 13 
Synthesis of 4^2-memoxy-emoxymemoxy)-3-(4,4,5,5-te^ 

benzonitrile 

Step 1 

[0176] Methoxyethoxymethyl chloride (7.87 g, 7.21 mL, 63.2 mmol) and 
A^-diisopropylethylamine (8.84 g, 1 1.9 mL, 68.4 mmol) were added to a solution of 
3-bromo-4-hydroxy-benzonitrile (10.0 g, 52.6 mmol) in dichloromethane (250 mL). The 
mixture was stirred 2 hours and the organic layer was washed with water, dried (MgS0 4 ) and 
concentrated to give 3-bromo^2-memoxy^moxymemoxy)-ben2»nitrile. HPLC (C-18 
reverse phase) 3.734 min (1-90S). ' 
Step 2 

[0177] 3-Bromo-4-(2-methoxy-ethoxymetboxy).benzonitrile (5.20 g, 18.2 mmol), dioxane 
(180 mL), bis(pinacolato)diboron(5.54 g, 21.8 mmol) and potassium acetate (5.35 g, 54.5 
mmol) were combined in a 250 mL 24/40 round bottom flask. Argon was bubbled through 
the mixture and then dichloro[l,l 'bis(diphenylphosphino)fetrocene] 
palladium(II)dichloromethane adduct (purchased from STREM cat# 46-0450) (0.74 g, 
0.91 mmol) was added and the solution was refluxed for 4 hours. The solution was allowed 
to cool and then was taken up in ethyl acetate (100 mL), washed with 5% citric acid and then 
brine and dried. The solvent was removed under reduced pressure and the residue was taken 
up in toluene (180 mL) to generate a 0.1 M solution of 4-(2-methoxy-ethoxymethoxy)-3- 
(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-benzonitrile. 
[0178] Proceeding as in Reference 13 above, but substituting: 

[0179] 3-bromo-iV-tert-butyl-benzenesulfonamide gaveiV-tert-butyl-3-(4,4,5,5-tetramethyl- 
[1,3 ,2]dioxaborolan-2-yl)-benzenesulfonamide; 

[0180] methyl [5-bromo-[3-formyl-4-(2-methoxy-ethoxymethoxy)-phenyl]]-acetate gave 

memyl [3-formyl^(2-memoxy-emox^ 

2-yl)-phenylacetate; 

[0181] methyl [5-bromo-4-(2-methoxyethoxymethoxy)phenyl]acetate gave methyl 2-[4-(2- 
memoxyemoxymemoxy)-5<4,4,5,5-tetr^ 

[0182] l-bromo-5-fluoro-2-methoxy-phenyl gave 2-(5-fluoro-2-methoxy-phenyl)-4,4,5,5- 
tetramethyl-[l,3,2]dioxaboiolane; 

[0183] methyl [5-bromo-3-formyl-4-hydroxy-phenyl]-acetate gave methyl [3-formyl-4- 
hydroxy-5-(4,4,5,5-te1ramethyl-[l,3,2]dioxaborolan-2-yl)-phenylacetate; 
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[0184] methyl 3-[5-bromo-3-fonnyM-hydmxy-phenyl]-propionate gave methyl 3-[3-formyl- 
4-hydroxy-5-(4,4,5,5-tetramethyH^ and 
[0185] methyl 3-[5-bromo-3-fonnyl^2<nethoxy-eto gave 
me%l 3-[3-formyM-(2-methoxy-ethoxyme 
[l,3,2]dioxaboroIan-2-yl)-phenyl]-propionate. 

[0186] REFERENCE 14 
Synthesis of methyl 2-(5-formyl-6,2 5 -bis-(2-methoxy-ethoxymethoxy)-5 {[(2-methoxy- 
ethoxymethyl)-carbamoyl]-methyl}-biphenyl-3-yl)-acetate 

[0187] 2-[3-Bromo^<2-methoxy^thoxymethoxy 

acetamide (1.87g, 4.61 mmol, 1.2 eq.) was dissolved in a 0.1 M solution of methyl 3- 
fonnyM<2-methoxyethoxymethyl^ 

acetate in toluene (3 .84 mmol, 38.4 mL, 1 .0 eq.). This solution was charged with 2.88 mL 
of 1 M potassium carbonate and nitrogen was bubbled in for five minutes. Tetrakis 
palladium (1 . 1 1 g, 0.98 mmol, 0.25 eq.) was added and the mixture was refluxed for 3 to 4 
hours. The reaction mixture was poured onto ethyl acetate and the mixture was washed 
several times with 5% citric acid solution, dried and concentration by evaporation. The 
residue was subjected to 100 g of silica gel (30% ethyl acetate/hexane to 50% ethyl 
acetate/hexane) to give methyl 2-(5-formyl-6,2'-bis-(2-mefhoxy-ethoxymethoxy)-5 , -{[(2- 
me&oxy^thoxymethyl)^aibamoyl]-me1iiyl}-biphenyl-3-yl)-acetate. LCMS: Calcd 607; 
Obsd(M+23+l) 631. 

[0188] Proceeding as in the Reference 14, but substituting tert-butyl (3-bromo-benzyl)- 

carbamate (2.1g, 7.35 mmol, 1.2 eq.) and methyl 3-formyl-4-(2-mefhoxyethoxymethyl)-5- 

(4 j 4 j 5 ? 5.tetramethyl-[l,3,2]dioxaborolan-2-yl)phenylacetate in toluene (612 mmol, 

61 .2 mL, 1 .0 eq.), gave methyl 2-[3'-(tert-butoxycaibonylamino-methyl)-5-fonnyl-6-(2- 

methoxy-ethoxymethoxy)-biphenyl-3-yl]-acetate (2.65 g, 85%). LCMS: Calcd 487; Obsd 

(M+23)510. 

[0189] Proceeding as in Reference 14, but substituting methyl [5-bromo-3-formyl-4-(2- 
methoxy-ethoxymethoxy)-phenylacetate (1.0 g, 2.77 mmol) and iV-/ert-butyl-3-(4,4,5,5- 
tetramethyl-[l,3,2]dioxaborolan-2-yl)-benzenesulfonamide (890 mg, 3.06 mmol) gave 
methyl 2^3 , -te^butylsulfamoyl-5-formyl-^ 
acetate (1.88 g, 80%). 

[0190] Proceeding as in Reference 14, but substituting methyl [3-fonnyl-4-(2-methoxy- 
ethoxyme&oxy)-5-(4,4,5,54etrame%l-[l,3,2]dioxaborolan-2-yl)-phenylacetate (2.54 g, 
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6.25 mmol) and S-bromo-iV^methyl^enzenesulfonamide (1.30 g, 5.2 mmol), gave methyl 

2- [5-formyl-6-(2-methoxy-etho^^ 
mg, 60%). 

[0191] Proceeding as in Reference 14, but substituting metiiyl 2^3-bromo-5-formyl-4~ 
hydroxy-phenyl)-2-methyl-propionate (301 mg, 1.0 mmol) and A^-/err-butyl-3-(4,4 9 5,5- 
tetramethyl-[l,3 5 2]dioxaborolan-2-yl)-benzenesulfonamide (373 nig, 1.1 mmol), gave 
methyl 2-(3'-te;?-butylsulfamoyl-5-fo 
(280 mg, 65%). 

[0192] Proceeding as in Reference 14, but substituting methyl 3-(3-bromo-5-formyl-4- 
hydroxy-phenyl)-propionate (525 mg, 1.83 mmol) and 7V-te^-butyl-3-(4,4,5,5-tettamethyl- 
[l,3^]dioxaborolan-2-yl)-benzenesulfonamide (685 mg, 2.02 mmol), gave methyl 3-(3 f - 
tert-butylsulfamoyl-5-fo^ (515 mg, 70%). 

[0193] Proceeding as in Reference 14, but substituting methyl 3-fonnyM-(2-methoxy- 
ethoxymethoxy)-5-(4,4,5,54etome^ (1.8 g, 4.5 

mmol) and 3-bromo-4-(2-methoxy-ethoxymethoxy)-benzonitrile (1.37 g, 4.95 mmol) gave 
methyl 2-[S f ^yano-5-fomyl-6,2 ! -bis-(2-m^ 
(1.12 g, 50%). 

[0194] Proceeding as in Reference 14, but substituting 4-(2-methoxy-ethoxyme1hoxy)-3- 
(4,4,5,5-tetramethyl-[l,3,2^ (0.1 M, 87 mL, 8.71 mmol) and 

methyl 4-benzyloxy-3-bromo-5-fonnyl-benzoate (3.04 g 8.71 mmol), gave methyl 6~ 
benzyloxy-5'^yano-5-fonnyl-2'-(2-metho^ 

(1 .93 g, 47%) as a yellowish solid. LCMS: (*Q H-Na 4 ) 498.2 (obs.); Q (calc.) 475.16. HPLC 
(C-l 8 reverse phase) 4.262 min (1-90S). 

[0195] Proceeding as Reference 14, but substituting 3-bromo-4-methoxyphenylsulfonamide 
(0.55 g, 2.07 mmol) and [3-formyl-4-(2-methoxyethoxymethoxy)-5-(4,4,5,5- 
tetramethyl[l,3,2]dioxaborolan-2-yl)phenylacetate was added (20.7 mL, 0.1 M in toluene), 
gave methyl 2-[5-formyI-2 , -methoxy-6-(2-m^ 

3- yl]acetate (0.64 g, 66%). 

[0196] Proceeding as in Reference 14, but substituting 2-bromo-l-(2- 
methoxyethoxymethoxy)^[2-(2-methoxyethoxy-methoxy)ethyl]^ (0.50 g, 1.3 
mmol) and methyl [3-formyl-4-(2-methoxye1hoxy^ 

[l,3,2]dioxaborolan-2-yl)phenylacetate (13 mL, 0.1 M in toluene), gave methyl 2-{5- 
formyl-6,2 '-bis(2-methoxyethoxymethoxy)-5 *-[2-(2-methoxy-ethoxymethoxy)ethyl]- 
biphenyl-3-yl)acetate (0.50 g, 65%). 
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[0197] Proceeding as in Reference 14, but substituting l-[3-bromo-4-(2- 
methoxyethoxymethoxy)benzyl]-3-methylurea (0.50 g, 1.44 mmol) and methyl [3-formyl-4- 
(2-memoxyemoxymemoxy>5K4^^ 

(14.4L, 0.10 M in toluene), gave methyl 2-{5-fo^myl-6^'-bis(2-methoxyethoxymethoxy)-5 , - 

[(3-methylureido)methyl]biphenyl-3-yl}acetate. 

[0198] Proceeding as in Reference 14, but substituting 3-bromo-4-(2- 

methoxyethoxymethoxy)acetophenone (0.50 g, 1.65 mmol) and methyl [3-formyl-4-(2. 

mL, 0.10 M in toluene), gave methyl 2-[5'-acetyl-5-formyl-6,2'-bis(2- 
methoxyethoxymethoxy)biphenyl-3-yl]acetate (0.66 g, 79%). 

[0199] Proceeding as in the above reference, but substituting ^-[3-bromo-4-(2-methoxy- 
ethoxymethoxy)-benzyl]-acetamide and methyl [3-formyl-4-(2-methoxyethoxymethoxy)-5- 
(4,4,5,5-tetramemyl[l,3,2]dioxaborolan-2-yl)phenylacetate (20 mL, 0.10 M in toluene), 
gave methyl 2-[5'-(acetylaminomethyl)-6, 2'-bis(2-methoxyethoxymethoxy)-5- 
formylbiphenyl-3-yl]acetate (0.21 1 g, 20%). 

[0200] Proceeding as in the above reference, but substituting methyl 4-benzyloxy-3-bromo-5- 
formyl-benzoate (1.0 g, 2.71 mmol) and 2-(5-fluoro-2-me1hoxy-phenyl)-4,4,5,5-tetramethyl- 
[l,3,2]dioxaborolane (0.691 g, 4.16 mmol), gave methyl 6-benzyloxy-5'-fluoro-5-formyl-2'- 
methoxy-biphenyl-3-carboxylate (0.620 g, 57%). 

[0201] Proceeding as in the above reference, but substituting methyl 3-formyl-4-(2- 
memoxye&oxymethoxy)-5<4,4^ 

mL, 3.9 mmol) and l-[3-bromo^<2-memoxy^moxymemoxy)-ben^]-3-fert-butyl-urea (1.5 
gm, 3.9 mmol) (prepared as described above using tert-butylisocyanate), gave methyl 2-[5'- 
(3- te rt-butyl-ureidomerayl)-5-fo^ 
acetate (1.1 gm). MS LCMS 613 (M+23). 

[0202] Proceeding as in the above reference, but substituting methyl 3-[3-formyl-4-(2- 
metooxyemoxymemoxy)-5K4,4 > 5,5-tet^ 

propionate (3 mL, 3 mmol) and 143-bromo-4-(2-methoxy-ethoxymethoxy)-benzyl]-3-^- 
butyl-urea (1.0 gm, 3 mmol), gave methyl 3-[5H3-ter/-butyl-ureidomethyl)-5-formyl-6,2'- 
bis(2-methoxy-ethoxymethoxy)-biphenyl-3-yl]-propionate(l gm). MS LCMS Q + 627 

(M+23). 

[0203] Proceeding as in the above reference, but substituting methyl 2-[3-formyl-4-(2- 
memoxy-emoxymemoxy)-5<4,4,5,5^ 

and 3-bromo-4-(2-methoxy-ethoxymethoxy)-benzamide, gave methyl 2-[5'-carbamoyl-5- 
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fomyl-6^'-bis<2- m eflioxy^thoxymethoxy)^iphenyl-3-yl]-acetate (23%). (LCMS, M4-23 
528.3). 

[0204] Proceeding as in the above reference, but substituting methyl 2-(3-bromo-5-formyl-4- 

hydroxy-phenyl)-2-methyl-propionate (0.3 g, 1 mmol) and 5-fluoro-2-methoxymethoxy- 

benzeneboronic acid (0.25, 1.25 mmol), gave methyl 2-(5•-Iluoro-5-formyl-6.hyd^oxy-2•- 

methoxymethoxy-biphenyl-3-yl)-2-methyl-propionate (0. 1 8 g, 48%). 

[0205] Proceeding as in the above reference, but substituting methyl 2-[3-bromo-5-formyl-4- 

(hydroxy)-phenyl]-2-memyl-propionate (0.3 g, 1 mmol) and 4.(2^^-0^0x^6^)- 

3-(4,4,5,54et ra memyl-[l,3,2]dioxaborolan-2-yl).benzomtrile (0.5, 1.5 mmol), gave methyl 2- 

[5'-(^o-5-formyl-6-hydroxy-2H2-memoxy-emoxymemoxy)^ 
propionate. ' 

[0206] REFERENCE 15 
Memyl 2-[5'-(#-t^-butylsul^ 

methylpropionate 

[0207] 5-tert-Butylsulfamoyl-2.methoxyphenylboronic acid (4.08 g, 14.3 mmol) was 

dissolved in methanol (36 mL) and the solution then was charged with methyl 2-(3-bromo- 

5-formyl-4-methoxyphenyl)-2-methyl-propionate (3.0 g, 9.5 mmol) as a solution in toluene 

(90 mL). Potassium carbonate (2N, 7.14 mL, 14.28 mmol) was added and the mixture was 

subjected to bubbling nitrogen for several minutes. Tetrakis palladium (1 . 10 g, 

0.95 mmol) was added and the mixture was refiuxed for 3.5 hours. 

[0208] The mixture was cooled and then poured into DCM and washed several times with 

5% citric acid. Chromatography over 180 g of silica (40% EtOAc/hexane) and evaporation 

gave me%l 2-[5^(iV'-tert-butyI S ulfamoyl)-5-fomyl-6,2'Klime^ 
methylpropionate (3.79 g, 84%). 

[0209] REFERENCE 16 
Methyl 4-benzyloxy-3-bromo-5-formyl-benzoate 

[0210] A mixture of 4-hydroxymetbylbenzoate (64.8 g, 0.426 mol, 1.0 eq.) and acetonitrile 
(1 L) was stirred at room temperature while triethylamine (1 19 mL, 86.2 g, 0.852 mol, 2.0 
eq.), magnesium chloride (60.8 g, 0.639 mol, 1.5 eq.) and paraformaldehyde (38.3 g, 1.28 
mol, 3.0 eq.) were added sequentially. The mixture was heated at 80 to 82°C and monitored 
by HPLC. Further quantities of magnesium chloride (20.3 g) and paraformaldehyde (20 g) 

35 



t 



PCT/US2003/041636 

WO 2004/062661 

were added at 1 .5 and 3.5 hours each. The mixture was heated a total of 19 hours and then 
concentrated. The residue was combined with ethyl acetate (500 mL) and 1M hydrochloric 
acid (1 L) added and the mixture stirred until a solution was obtained. The aqueous layer was 
separated and extracted with ethyl acetate (500 mL) and the combined organic phases were 
washed with 1M hydrochloric acid (500 mL) and then brine, dried (MgS0 4 ) and 
concentrated Purification of the product from the residue by filtration chromatography 
through silica gel (1000 mL), eluting first with DCM (3 x 1 L) and then 2% MeOH / DCM (3 
x 1 L), gave methyl 3-formyl-4-hydroxy-benzoate (41.2 g, 54%) as a white solid. RP-HPLC 
(10-95S)RT = 3.30min; , HNMR(400MHz, de-DMSO): 8 11.54* (1H. s), 10.70 (1H, s), 
8.22 (1H, d, J = 2.0 Hz), 8.03 (1H, dd, J = 8.0, 2.0 Hz), 7.08 (1H, dd, J = 8.0, 2.0 Hz), 3.82 
(3H, s); m/z (LCMS-ESI): Q' 179 (M-H). 

[0211] A mixture of the 3-formyl-4-hydroxy-benzoate (41.2 g, 0.223 mol, 1.0 eq.) and NJ<- 
dimelhylformamide (225 mL) was cooled to 0°C andtf-bromosuccinimide (39.6 g, 1.0 eq.) 
was added in a single portion to the mixture. The mixture was cooled for 10 minutes and 
then allowed to stir at room temperature for 30 minutes. The mixture was poured into water 
(1 .8 L), upon which a white precipitate formed The precipitate was collected and washed 
with water (~2 L). Drying Ihe damp solid azeotropically with toluene gave 3-bromo-5- 
formyl-4-hydroxy-benzoic acid methyl ester (52.2 g, 89%) as an off-white solid. RP-HPLC 
(10-95S)RT = 4.50min. >H NMR (400 MHz, d^-DMSO): 8 10.12 (1H, s), 8.32 (1H, d, J = 
2.0 Hz), 8.28 (1H, d, J = 2.0 Hz), 3.85 (3H, s). 

[0212] A mixture of 3-bromo-5-formyl-4-hydroxy-benzoic acid methyl ester (26.0 g, 
100 mmol, 1.0 eq) and ^-dimefhylformamide (400 mL) was stirred at room temperature 
while potassium carbonate (20.73 g, 150 mmol, 1.5 eq.) and then benzyl bromide (15 mL, 
21.6 g, 125 mmol, 1.25 eq.) in a single portion was added to the mixture. The reaction 
■ n ^ to ewa S stirredfor24hoursandthenpouredintowater(lL). The precipitate was 
collectedbyfiltmtionandmefiltrateextractedwimdiethylether(x3). The precipitate was 
dissolved with the ether extracts and the solution was washed whh water and then brine, dried 
(MgS0 4 ) and concentrated. Purifiction of product from the residue via filtration 
chromatography on a silica gel plug (1 L), loaded in 25% DCM / Hexane and eluted 
successively with 1 L portions of 25 % DCM / Hexane (x 2), then 50 % DCM / Hexane (x 1) 
and finally 100% DCM (x 3), gave methyl 4-benzyloxy-3-bromo-5-formyl-benzoate (25.2 g, 
72%) as an off-white solid. RP-HPLC (10-95S) RT = 4.47 min; 'H NMR (400 MHz, d*- 
DMSO): 8 10.00 (1H, s), 8.42 (1H, d, J = 2.0 Hz), 8.21 (1H d, J = 2.0 Hz), 3.88 (3H s); m/z 
(LCMS-ESI): Q + 371/373 (M+Na). 
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[0213) REFERENCE 17 
benzenesulfonamide 

dropping tone,, t™ ciatged ^ M—o-fcoto (46.8 g, 0.25 m „,, eq ., md 
baft to an mtomal t^pe^ ot . 7x ^ ^ ^ ^ & ^ ^ 3 

00 * Tto rnbctore waa steed mi the ice meted md to fc 

^^-^-a«»-* ^^^^^^ j 

^jr ^^^^^^^^^-^ 

10215, The organic phase was ^ at ^ ^ ^ 

rroo w iT~ o " Mtom ^ Md ^^-- H ™~* 

«< (500 ni). The o^uo tayer waa separated and washed ^ 2M 

250 mL) and brnre, dried (MgSO.) and coated. Oysraffizadon of ta residue ^ 

eMoroWhexane gave 

as bnlhan. white erystels. M >-HPLC (W -.,5 S )RT-3 .92 nrin. 'HNMR^OMHz d! 
DMSO): 57.94 (.H,d, J = 2.4H Z ),7.„ (1 H,dd, J . 8 . 8 , 2.4Hz), 7.48 (,H, s), 725 HH d, 
8.8 Hz), 3.92 (3H, s), 1.08 (9H, S ). ( 4 

102161 AnUxlUre of ^^-'^W+v^^^t^te (36 2 g 
112nnno, l. 0ea j, bia^to^o^.Og, , ^ ^ 

(33.0 6 3d nnno,, 3.0 eq.) aod PdCWdpp,>DCM (533 tog, 0.653 mmol, 5.8 „„, % , inm 
mL of 1,-Khoxane) wae heated a, 100 <C under nitrogen and then 4,4,5,5,4' 4' 5' 5'- 
oo^-KWn^dioxaboro^,, (0 . 35 ^ was added to the maxtore. "n. ration 
^-^^2 8l »n re andn M ,^toco„ 1 .Thenrixh ra ™f a etod„f s „ la 

bme, dned (MgSO,, and eoneenhntod PnriScanon of prodn* ftoto the reridne 
ehrotoatogtophy, elotfag ^ 10 . 50% E(0Ac/Hm ^ 8 

sohd RP-HP W (10-O5S, :E T-3,7toin. 'H NMR (400 MHz, ds-DMSO): 67.95< H d 3 
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(M+Nft); Q' 354 (M-Me), 556 (bonnric acid anhydride). 

(0217) REFEKBNCB 18 

Reference 17, cesium carbonar* (5.86 g, 18.0 mmol, 3.0 eq.) and 
^i^p^^di^ (,6 m6 0180 — . 3 -o. %) - 

^^^fll^of^^po^^lMM^^^)^ 
^™«^^««W^(x3)^^^-^f^ Wt " ems 

tolvcdfa^^aO^andl^s w OT added to the soton un«l 

^ver^ie-b^-?^^^ 

«* -* '*> - (, °-' 5S): f ■ *f ~ 

88 Hz),7.25-7.20( 3 Rn,),7.03(2H,dd,;-7.6,2.0H 2 ,,4.69(2H, S ),3.87(3H, S ),3.8. 
(3ft s), 1 .06 (9H, a); *fc (LCMS-ES1): Q* 534 (M+Na); Q" 510 (M-H). 

[02191 EXAMPLE 1 

SyuteicofWS-cad^Wd^ 

dihydroxy-biphenyl-3-yl]-acetic acid 
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NH 2 



Stepl 

[0220] M^yn^-ta^^.^^^^,^ 

hi methanol (13 niL) and the solution was charged with 3,4-diaminobenziunidiiie 
hydtoch,^ (0. 58 & 3,0 enj and 1,4-hen^ninone (0.28 6 2.58 nteol, 

« "° bl, " re ™ h0mS *"* *« """^ *> eve «w.2. 

(^^trta^doyl-^ 

LCMS: Calcd 665. 
Step 2 

(02231 Methyl Z^Kartanthni^^^ 

was delved nt tnethano, (5 tnL) and nte sonante was teated with hydnogen chloride 
(10 ml, 4M in dioxane). The mixtee was sfced for 2 boo* and ta ctecenttated by 
evaporatton. n, e residue m ^ ^ „ ^ ^ 

b ™ i toM-yl>-5N:ariate^^ 
Step 3 

10222, Methyl ^-Caban^d^ 

^^-^W-y.^w M disa„,vedh 1 n^ 01 n 4) ^ flK8oMM1WM 
treated wtfl, sodium hydroxide (1 1 nft, 10%). He mixtee was stirred fbr 1 honr a. room 
temperate* ^ C01KentIated by ^ ^ ^ ^ ^ ^ 

Popped by preparative hplc (5, 40) acetonihile. Ib. desired fiacdon was pooled and 
evaporated te give WM-W^Bh^.^^^,,^ 



39 



PCTAJS2003/041636 

WO 2004/062661 

3 MM dine hydrochloride (170 mg, 0.91 —4 end then deprotechng M «rm 
^.fcogen chloride in dioxane and methyl and subsoquenfly with IK M Mr«*no 

6.hydmxy.Wpbnoyl-3-yl]zce«ic acid (97 mg. 25%) zs a beige ammphous powder. MS mk 
466 1 (M+H*) and 464.2 (M-H*). 'H NMR (400 MHz, DMSO-*): 6 9.3 1 (be, 28), 8.90 (bs, 
2H), 8.22 (s, 1H), 8.07 (d, J- 10 Hz, 2H), 7.82 (dd, J - 12, 8 Hz, 2H), 7.73 (a, 1H), 7.65 (i, J 
= 7 8 Hz, 1H), 7.45 (s, 1H), 7.39 (s, 1H) and 3.67 (s, 2H). 
[02241 Proceedings in Example l,but S ubatituring2-[5-fo>myl-6<2.me<hoxy- 
emoxyn^moxyj-y-mefhylaulfimoyl-biphenyl^-yn-aceSo aeid methyl ester (550 mg, 1 .22 
„»» and 3,4Jiaoinohenzamidine hydrochloride (250 mg, 1.34 mmol) and then 
deputing with Iff aqueous hydmohlorie acid in aoConimle, gave 2-(5-(5^rhamim.doyl- 

mg, 21%) as a light beige amorphous powder. MS tn/z: 480.4 (M+tf) and ^ ^* 
NMR (400 MHZ, DMSO-*): 6 9.34 <bs, 2H), 8.96 (be, 2H), 8.18 (a. 1H), 8.07 (d, J- 10 Hz, 
2H), 7.88 (d, J- 8 Hz, 2H). 7.70 (m, 3H), 7.51 (dd, J- 8.1, 2.2 Hz, 1H), 7.48 (a, 1H>, 7.39 
( s ,lH)and3.67(s,2H)znd2.46(d,./-10Hz,3H). 
,02251 Pmcr^g.ztaBxmnpfcl.bu.sul.sri.ua^ 

hydxoxy-hiphenyW-yD^-memyl-propionic .old memyl ezmr (2g0 mg, 0.64 mmol) end 3,4- 
^henzzmidine hydroohlorid. (150 mg, 0.71 mmol) and men fire, depmmoting wzm 
tfHuoroaceric .cid and eubaequeotly deprotecting with Waquenus hydrochjorio acrd in 
acomnitrile, gave ^.a^mrmridoyMH-benzmmid^l^ 
h yd I „zy-biphen-3-yl]-2-memylpropiomo acid (5 mg, 2.1%) as z Ugh, red amorphous powder. 
MS mlr. 494.4 <M + H*) and 492.5 (M-H*>. 'H NMR (400 MHz, DMSO-*): 5 9.32 (bs 2H), 
8 ,4 (bs, 2H), 8.22 (s, 1H), 8.08 (d, J- 10 Hz, 2H), 7.88 (d, J = 8 Hz, 2H), 7.70 (m, 3H), 
7 51 (dd, J- 8.1, 22 Hz, 1H), 7.48 (s, 1H), 7.39 (a, 1H) znd2.37 (a, 6H). 
(02261 Proceeding a S in Example 1, hut substituting 3<3'-<e«4,u C .lau ffi u»oyl-5-formyl-6- 
hyd mxy-biph»yl-3-yl)-propiomcazidmemyle Ste r(515mg, 1.23 mmo.) and 3,4- 
dimftl obenzamidm. hydrochloride (280 mg, 1.47 mmol) and men firs, deprofcchng mm 
irifluoroaceric zoid and subsequently depmtectog with Waqueous hydrochloric »o.d m 
acetonitrile, gave 3-[5-(5^z>bamhnidoyl-177-l^imidazol-2-yl)-6-hydroxy-3'- 
^tfouymiphenyl-3-yll-propionic acid (266 mg, 45%) as zn off-whim amcuphou, 
powder. MS m/z: 480.2 (M+H*) znd 478.2 (M-H*). 'H NMR (400 MHz, DMSO-A): 0 9.32 
(to, 2H), S.90 (bs, 2H), 8.23 (s, 1H), 8.09 (d,/- 10 Hz, 2H), 7.82 (m, 2H), 7.73 (d,y- 8.8 
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^5T M * ,,a . M,fc,, »»* i *«*^-o-^ 

= 482.0.(MH->.480.2. NMR (DMSO-ds) d ^h^ft^^T 
2H), 7.27 « j=2 Hz, 1H), 7.S3 (d. « Hz, ,H), ,« (m , £ 7.73 £ * £ 

10228) Preceding as in Exampfc ,, te substilllling me%1 2 . {5 . fonnyW)2 

2.64 ft 7=7 Hz, 2H), 3.56 ft Hz, 2H), 3.58 (s, 2H ), d. 8I (d , „ ^ 1H) , 00 ,?£ ' 

10229) deeding as ta Examp), ta Sllbsttalillg ^ 2 _ {M . 
^o^ dfc e-HC)(0.306 g , 1 .64 M o,)^ tadeprotecttogfilBtwith ^ en 

IrlL '•W^ngz»«h y ,2- [5 .-ace tyI .5- fomyl . 
6^(2-™^^^ 

acetone, gave 2-15^.0=^5^^,.^^ " 

biptanyl-3-y]],cetic acid (215 ma 37%1 irua n , J ™ " 

"mg,37/.). LCMS: CaJcd 444.44; Obsd (MH+) 445.3, (MH-) 
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443 0 NMR (DMSO-d.) d 2.79 (s, 3H), 3.62 (s, 2H), 7.04 (d, J=8 Hz, 1H), 7.29 (d, J=l 
Hz), 7.73 (d, J=8 Hz, 1H), 7.82 (m, 3H), 8.06 (s, 1H), 8.17 (s, 1H), 9.09, 9.38 (2s, 4H) 
[0231] Proceeding as inExample 1, but substituting methyl 2-[5'-(acetylanunomethy l)-6,2 - 
bis (2-metfaoxyet^^ (0-21 g. 0-39 mmol) and X*- 

diammobenzarnidine-HCl (88.0 mg, 0.47 mmol) and then deprotecting first with hydrogen 
chloride in dioxane and methanol and subsequently with sodium hydroxide solution m 
meihanol, gave 2-^acetylanriu^ 

6,2'-dihydroxybiphenyl-3-yl]acetic acid (4.1 mg,m2. 2 o/o). LCMS: Calcd 473.48; Obsd 
(MH+) 474.1 , (MH-) 472. 1. 

[0232] Proceeding as inExample 1, but substituting methyl ^-^-butyl-urerdomethyl). 

5-fomyl-6^bis(2-me*o^^^ ^ ( ° 7 * 

1 1 mmol) anddiammobenzamidine hydrochloride (0.331 g, 1.8 mmol) and then deprotectmg 
first with hydrogen chloride in dioxane, second with trifluoroacetic acid and finally wxth 
aqueous sodium hydroxide solution in methanol, gave 2W-carbamimidoyl-lH- 
benzoimidazol-2^^ 

(45 mg) MS LCMS 475.2 <Mf 1). l H-NMR (d 6 -DMSO) 8 PP m: 3.53 (2 H, s), 4.0 (2 H, s), 
6 77 (1 H, d, /= 8.8 Hz), 6.98 (2 H. m), 7.15 (1 H, d, J=2 Hz), 7.63 (1 R,d,J- 8.9 Hz), 7.76 
(1 H, br s), 7.89 (1 H, m), 8.09 (1 H, br s), 8.79 (2 H, br s) and 9.23 (2 H, br s). 
[0233] Proceeding as in Example 1, but substituting 3-[5H3-terr-butyl-ureidomethyl)-5- 

formyl-6 ( 2^memoxy^^^ acid methyl ^ 

mg 1 9 mmol) and diaminobenzamidine hydrochloride (428 mg, 2.29 mmol) and then 
deprotecting first with hydrogen chloride in dioxane, second with trifluoroacetic add and 
finally with aqueous sodium hydroxide solution in methanol, gave 3 W5^*«-lmidoyl, 
^benzoimidazol-2-y^ 

hydrochloride^). MS LCMS Q + 489.2 (M + l). 'H-NMR (d^-DMSO) 8 ppm: 3.58 (2 

d, /= 2.0 Hz), 7.65 (1 H, d, J= 7.2 Hz), 7.76 (1 H.,d,J- 8.4 Hz), 7.92 (1 H, d. / - 2 Hz), 
8.09(lH,brs),8.88(2H ( brs)and9.26(2H,brs). 

10234] Proceeding as in Example 1, but substituting 2-[5'-carbamoyl-5-formyW -bis<2- 

v****^^ acid methyl ^ ( °-° 98g ' 019 - 00 " d 3 ' 

4-diaminobenzamidine and then deprotecting with hydrogen chloride in dioxane and 

subsequently with aqueous sodium hydroxide solution in methanol, gave 2^5- 

carbaminudoyl-lHWou^^^ 

acetic acid (12 mg, 14%). 1H NMR (DMSO^) d 9.36 (br s, 2), 9.09 (br s, 2), 8.18 (s, 1), 
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Hz), 3.65 (br s, water), 2.49 (DMSO). 

[0235] Prooeeding as in Example 1, but substitutes 

~*»^^ acid methyl ester (Q l g Q 4 

and34^ obea2amidine hydroc W onde(0.11 g^nunoDand^fetdeprotecting 
wrth hydrogen chloride in dioxane and ethanol and subsequently deprotecting with 
hydrochloric acid in acetonitrile, gave ^S^tan^ 

4tri 2 '^ 

449.0, (M-IT) 447.3, calc. 448.15. V 

[0236, ProceedingasinExanaple 1, but substituting 2-[5 '-cyano-5-fo^ 
-<W-thox^^ add meihyi egter ^ 

biphenylO-yl]-2- me thyl-propionicacidmethylester. 



[0237] EXAMPLE 2 
biphenyl-3-yl]-acetic acid 



HOOC. 




Step 1 

[0238J ^^-Buloxyca^^ 

WS-y^-acic acid (0.6503 g, ..334 ^ol 1.0 e,.) *. &S o M ta metta , 0 , ™ 
00 mL, and fte valuta, was ^ ^ 3 , M a mill „ban 2 , n idi« l, y(ta!cllM da (0.298 . 
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Step 2 

[02391 Mefcyl2-[3H^»toxyca^ 

fc^inndazol-2-yl)^^ WaS diSS0lV6d m 

methanol (10 mL) and the solution was treated with hydrogen chloride (10 mL, 4M in 
dioxane). The mixture was stirred for 2 hours and ihen concentrated by evaporation. The 
residue was pumped down to give methyl ^ammomethyl-S^bamimidoyl-liJ- 
benzoinndazol-2-yl)^^ Calcd 42 * ° bsd ^ 

430. 

[0240] Step 3 

[0241] Methyl 2^niimoii^ 

biphenyl-3-yl]-acetate was dissolved in methanol (1 1 mL) and the solution was treated with 

sodium hydroxide (1 1 mL, 1 0%). The mixture was stirred for 1 hour at room temperature 

and Ihen concentrated by evaporation. The residue was pumped down to give 2-[3'- 

ammomefcyl-S^arba^ 

acid. LCMS: Calcd 415; Obsd (MH+) 416. 

Step 4 

[02421 2-[3'-Anrinomemyl-5-(5^a*^ 

biphenyl-3-yl]-acetic acid (0.6 g, 1 .44 mmol, 1 .0 eq.) was dissolved in methanol (10 mL) and 
the solution was charged with potassium cyanate (0.82 g, 10.11 mmol, 7.0 eq.), triethylamme 
(0 88 g, 8.67 mmol, 6.0 eq., 1.21 mL) and water (8 mL). The mixture was heated at 50 °C 
overnight. The product then was prepped by preparative hplc (5, 40) acetonitrile. The desired 
fraction was pooled and evaporated to give MS^^arbamimdoyH^-benzoimidazol^yl)- 
6-hydroxy-3'-ureidomethyl-bi P henyl-3-yl]-acetic acid (1.4 mg). LCMS: Calcd 458; Obsd 

(MH+) 459. 

[02431 EXAMPLE 3 

Synthesis of [5<5-Carbaminudoyl-117-be^ 

hydroxymethyl-biphenyl-3-yl]-acetic acid 
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'OH 



Stepl 

[0244] Me&yl2-[2^yano-5-fo^^ 

acetate (400 mg, 0.82 mmol), 3,4-diaminobenzamidine hydrochloride (168 mg, 0.9 mmol) 
and 1,4-benzoquinone (88 mg (0.86 mmol) were dissolved in methanol (40 mL) and the 
mixture was refluxed for thirty minutes. The solvent was removed by rotary evaporation to 
give methyl 2-[5K5<arbarriirrudoyl-ltf-ber^ 
ethoxymethoxy)-biphenyl-3-yl]-acetate. 
Step 2 

[0245] Memyl 2-[5-(5^arbamiimdoyl-li^^ 

methoxy-ethoxymethoxy)-biphenyl-3-yl]-acetate was dissolved in hydrogen chloride (5 mL, 
. 4iVin dioxane) and dry methanol (5 mL) and the solution was stirred for 1 hour. The solvent 
was evaporated under reduced pressure and the residue dried on high vacuum overnight to 
give methyl 2-[5-(5^arbarrumidoyl-l#-benzo^^ 
biphenyl-3-yl]-acetate. 
Step 3 

[0246] A mixture of the methyl 2-[5<5<arbaimnndoyl-li?-berEoimidazol-2-yl)-5 , -cyano- 
6^'-dihydroxy-biphenyl-3-yl]-acetate, aqueous sodium hydroxide (5 mL, IN) and methanol 
(5 mL) was stirred at room temperature for 1 hour. Solvents were evaporated to give 2-[5^5. 
carbamtaidoyl-ltf-benzoinud^^ 
Step 4 

[02471 2-[5^5<:arbamimidoyl-l^ 

yl]-acetic acid was combined wilh water (10 mL), aqueous hydrochloric acid (5.2 mL, IN) 
and Pearlman's catalyst (100 mg) and the mixture was stirred under 1 atmosphere of 
hydrogen for 6 hours. The solution was filtered through celite and product purified by 
reverse phase preparative HPLC (0.02 A^HCl / ACN gradient) to give 2-[5-{5. 
carbamin^oyl-li/-benzoi^ 

acetic acid (28 mg, 8%) as a light brown amorphous powder. MS m/z: 433.4 (M+ff 1 ) and 
431.2 (M-H 4 ). I HNMR(d 6 -DMSO) 8 ppm: 9.32 (bs, 2H), 8.92 (bs, 2H), 8.15 (s, 1H), 8.03 
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(s, 1H), 7.83 (d, 7= 7.7 Hz, 1H), 7.71 (d, /= 8.8 Hz, 1H), 7.25 (s, 1H), 7.11 (d, J= 7.2 Hz, 
2H), 6.85 (d, /= 8.8 Hz, 1H), 3.65 (s, 2H), 2.64 (dd, /= 17.1 Hz, 1.9 Hz, 2H). 



[0248] EXAMPLE 4 

Synthesis of 5-(5-carban^^ 

biphenyl-3-caiboxylic acid 
HO. ^0 




Step 1 

[0249] 3, 4-Diammobenzamidine hydrochloride (0.185 g, 0.99 mmol) was added to a 
solution of methyl 6-benzyloxy-5'-cyano-5-fo^^ 

3-yUarboxylate (0.394 g, 0.83 mmol) in methanol (100 mL) and the mixture was heated 
overnight at 70 °C to give methyl 6-benzyloxy-H5-carbam^^ 

5^yano-2'K2-memoxy^^ LCMS: CQ + Na^) 627.2. 

HPLC (C-18 reverse phase) 3.135 min (1-1-90S). 

Step2 

l0 250] Pearlman's catalyst (25 mg, 5% by weight) was added to 1he solution of methyl 6, 
b e nzyloxy-5-(5-carbam™^^^^ 

ethoxymethoxy)-biphenyl-3-carbo X ylate and the mixture was subjected to hydrogenafcon at 
50 psi for overnight. The organic layer was concentrated to give methyl 5'-ammomethyl-5- 
(5-carbanmmdoyl-lJM^^ 

biphenyl-3-carboxylateasayeUowishsolid. LCMS: + Q 520.5, "Q 518.3. HPLC (C-18 
reverse phase) 2.523 min (1-1-90S). 
Step 3 

[0251] Hydrochloric acid (1M) was added to the methyl 5'-aminomethyl-5-(5- 
carbaminndoyl-ltf-benzoi^ 

biphenyl-3-carboxylate and the mixture was heated 4 hours and men concentrated to give 5'- 
ammomemyl-5-(5«arbam^^^^ 
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carboxylic acid as an off-white solid. LCMS: + Q 418.3, *Q 416.2. HPLC (C- 18 reverse 
phase) 2.186 min (1-1-90S), 5.057 min (1-90). 
Step 4 

[0252] 5VAminomemyI-S<5-carbai^ 

biphenyl-3-carboxylic acid was dissolved in methanol (5 mL) and water (5 mL). Potassium 
cyanate (0.673 g, 8.28 mmol) and triemylamine (0.419 g, 0.58 mL, 4.14 mmol) was added to 
the solution and the mixture was heated overnight at 60 °C. The mixture was concentrated 
and purified by reverse phase HPLC to give S^S-carbainirm^oyl-l^benzoimidazol^-yl)- 
6,2'-dihydroxy-5'-ureidome1hyl-biphenyl-3-carboxyHc acid as a yellow solid (120mg 30% 
yield). LCMS: + Q 520.5 461.0; Q 459.1. HPLC(C- 18 reverse phase) 2. 186 min (1-1 -90S) 
5.132 min (1-1-90). >H NMR (400 MHz, DMSO^) 8 9.38 (br-s, 3H), 9.06 (br-s, 3H), 8.78 
(d,J- 2.00, 1H), 8.18(br-s, 1H), 7.86 (m, 3H), 7.74 (m, 2H), 7.08 (m, 3H), 6.88 (d, 2H). 

[0253] EXAMPLE 5 

Synmesisof5<5-carbam^^ 

3-«aiboxylic acid hydrochloride 




Stepl 

[0254] 3, 4-Diaminobenzamidine hydrochloride (0.739 g, 3.96 mmol) was added to a 

solution of methyl 6-benzyloxy-5'.fluoro-5-fonnyl-2^memoxy-biphenyM (L3 £ 

3.30 mmol) in methanol (100 mL) and the mixture was heated to 85°C for 3 days. The 

solvent then was concentrated to give methyl 6-ben Z yloxy-5-(5-carbamimidoyl-liy- 

benzoimidazoW-y^S'-fluoro^'-memoxy-biphenyl-S-carboxylafe. 
Step 2 

[0255] Methyl 6-benzyloxy-5-(5-carbamm^ 

methoxy-biphenyl-3-carboxylate was dissolved in hydrobromic acid (100 mL, 48%) and the 
solution heated to 110 °C for 24 hours. The majority of the solvent then was evaporated off 
and the resulting solid was collected by filtration and the resulting solid was purified by 
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reverse phase HPLC to give S^^m^oyl-lHA^m^-^^ 0 ^^ 
dihydroxy-bipheayl-3-carboxyUc acid hydrochloride (0.780 g, 53%). l H NMR (400 MHz, 
DMSO-d 6 ) 5 9.35 (br-s, 1H), 8.94 (br-s, 1H), 8.79 (<L^2.00, 1H), 8.18(br-s, 1H), 7.93 (d, 
J=l.9S, 1H), 7.85 (m, IB). 7.74 (m, 2H), 7.08 (m, 2H), 6.93 (m, 1H). ESMS m/z: M+407.1. 

[0256] EXAMPLE 6 

Synthesis 0 f 2HP^arba m inridoyM 

ureidomethyl-biphenyl-3-yl]-2-methyl-propionicacid 




Step 1 

[02571 Methyl 2 -[5-(5-carbaniimidoyMtf-be^^ 

biphenyl-3-yl]-2-me1hyl-propionic acid methyl ester (0.1 g (0.21 mxnol), prepared as in 
Example 4, was dissolved in IN aqueous hydrochloric acid (5 mL) and methanol (1 5 mL) 
and the solution was subjected to hydrogenation at 1 atm over Pd(OH) 2 (0.03 g ) for 2 hours. 
Tne mixture was filtered through celite, the solvents were removed in vacuum and the residue 
was triturated with ethyl elher and solids were collected by filtration to give methyl 
ammomemyl-5<5-carbamimidoyl4H-benzohmdazo^ 

mefliyl-propionate (0.09 g). 
Step 2 

[0258] Methyl Z-tS'-ammomemyl-S^-carbarnim^ 

dihydroxy-biphenyl-3-yl]-2-me1hyl-propionate was heated with aqueous hydrochloric acid 
(5 mL, 3N) and acetonitrile (5 mL) for 3 hours. The solvents were removed in vacuum and 
the residue purified by reversed phase HPLC (acetonitrile gradient) to give 2-[5'- 
ammomemyl-5<5-carbanum^^ 
2-memylpropionic acid (0.09 g, 0.19 mmol). 
Step 3 

[02591 2-[5^AinmQmethyl-5-(5^aibamW 

biphenyl-3-yl]-2-methylpropionic acid was dissolved in a mixture of methanol and water. 

48 



WO 2004/062661 

PC17US2003/041636 

*~ (0-08 8 , 0.P5 ^ for 1S _ aM0 v ^ mtae oo J^3 a 

found (M+ff) 503.2, <M-tf) 501.4, sUcd 50220. ^ * 

[0260] EXAMPLE 7 



H 2 N 
HQ 




phenyl 3-y.J.2-m«hyI-prop,„ nic lcid diUf, U(>r01caic aoid ^ Y 
Wrox 90% p^) was ^ „ . ^ rf ' 

^1^(0.025^ ^^^^ w UeMM4 ^~ t 
tettahydro-furan-3i?-yl acetate (52 mo « acetoxy-^-djoxo- 

was added. The f ^ "* additi0Dal ^ (0.045 mL) 

was aaaecL The mixture was siSttrH at o«,i>- . v 1UL v 

TTie mature was stirred in a tightly closed flask for! * u 

-^-•-*--.-*.* I- « ( » 1-i-fc<0i(ie-I)ii4 
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trifluoroacetic acid (1 mL). The solution was filtered and concentrated by evaporation to 
dxyness. Tie residue was purified on a preparative reverse-phase HPLC [C-18 column in a 
water (+ conc. HC1 1 .75 mIVL)/acetonitrile, 2-25%] and lire pure product lyophilized to grve 
tf-p^aAanum^^ 

tibyfiny*^^ acid ™ n °-Mrochlonde 

salt (52 mg, 39% yield) as a pale yellow amorphous solid. MS/ES+: M+l- 592, MS/ES -. 
M -l= 590 'H-NMR CdMSO, 400MHz): 5 9.337 (br s, 2H), 8.962 (tar s, 2H), 8.163 (br s, 
1H) 8 1 18 (br d, J=2.3Hz, 1H), 8.077 (app t, J=5.9Hz, 1H), 7.842 (br d, J=9.0Hz, 1H). 
7.717 (br d, J=8.2Hz, 1H), 7.285 (d, J=2.3Hz, 1H), 7.101 (m. 2H), 6.837 (app d. J=8.6Hz, 
1H), 4.356 (br d, J=1.9Hz, 1H), 4.228 (m, 2H), 1.581 (s, 6H). 

[0262] EXAMPLE 8 

S ynmesisof2-[5-(5-carbamh^^^ 

sulfemoylbiphenyl-3-yl]-2-methylpropionic acid 




S0 2 NH 2 



[0263] Methyl 2 -[5'-(N-tert-butyl S u^^ 

me thylpropionate (3.79 g, 7.94 mmol), prepared as in Reference 1 5, was dissolved in 
melhanol (150 mL) and then 3,4-diammoarmdmobenzene hydrochloride (1.50 g, 8.0 mmol) 
and 1,4-benzoquinone (0.865 g) were added to the solution. The mixture was refluxed for 
6 hours, cooled and men concentrated by evaporation. The residue was treated wrth 
trifluoroacetic acid (-35 mL) and the mixture was stirred for approximately 1 .5 hours and 
then concentrated by evaporation under vacuum. The residue was subjected to pyndme 
hydrochloride (22 g) heated at 180°C for 3 hours. The mixture then was cooled and 
dissolved in water with niinimal acetonilrile. Purification gave ^MS***-***^ 
W-benzomtol-2-yl^ 

acid (3 57g 82%). LCMS: Calcd 509.54; Obsd(MH+) 510.4, (MH-) 508.1. NMR 
(DMSO-d6) d 1.60(s,6H), 7.08 (d, J = 7 Hz, 1H) 7.21 (s, 2H), 7.16 (d, J = 2 Hz, 1H), 
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7.66 (d, J = 7 Hz, 1H), 7.69 (d, J = 2 Hz, 1H), 7.76 (d of d, J = 2,7 Hz, 1H), 7.84 (d, J = 7 
Hz, 1H), 8.21 (d, J = 2 Hz, 2H), 8.99 (s, 2H), 9.39 (s, 2H), 10.16 (br s, 1H). 

[0264] EXAMPLE 9 

S>Tithesisof5^arb^ 

biphenyl-3-carboxylic acid hydrochloride 




S0 2 NH 2 



[0265] Methyl 6-benzyloxy-5'-tert-b^^ 

carboxyate (300 mg, 0.587 mmol, 1 .0 eq.), prepared as in Reference 18, and 
3,4-mammobenzanudme hydrochloride (109 mg, 0.587 mmol, 1.0 eq.) was dissolved in 
melhanol and the mixture was heated for 2 days at reflux under air. The reaction mixture was 
concentrated and the residue suspended in 2M hydrochloric acid. The suspension was heated 
at 100°C for 3 days and then concentrated via a toluene azetrope. The residue was combined 
with an excess of pyridine hydrochloride (10-40 eq) and the mixture was heated at 1 85°C 
until the reaction had completed. The mixture then was taken up in 10 mM hydrochloric acid 
and the mixture was loaded directly onto a C-18 plug and gradient eluted with 0-50% 
MeCN/10 mM HC1. Fractions containing product were initally concentrated under reduced 
pressure and then by lyophilization to give S-CS-carbanumidoyl-lff-benzoimidazol-Z-yl)^ 2'- 
dihydroxy-5'-sulfamoyl-biphenyl-3-carboxylic acid hydrochloride as a yellow powder, quant 
Asampleofmeproductwasfortoerpurifie 15 
18%MeCN/10mMHCl]. RP-HPLC (1-90S) RT = 2.37 min. 'H NMR (400 MHz, ds- 
DMSO, selected signals): 8 10.40* (lH,brs), 9.33* (2H, s), 8.89* (2H, s), 8.83 (1H d J = 
2.0 Hz), 8.1 8 (1H, d, J = 0.8 Hz), 7.93 (1H, d, J = 2.0 Hz), 7.86 (1H, d, J = 8.4 Hz), 7.73 (1H 
dd, J = 8.4, 2.0 Hz), 7.71 (1H, d, J = 2.0 Hz), 7.67 (1H, dd, J = 8.4, 2.4 Hz), 7.16* (2H, s) 
7.06 (1H, d, J = 8.4 Hz)- m/z (LCMS-ESI): Q + 468 (M+H), Q" 466 (M-H). 
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10266] EXAMPLE 10 

Synthesis of 5'-fluoro-5-[5^-hydiox^^ 

ethoxymelhoxyJ-r-methoxymethoxy-biphenyl-S-yl-acetic acid • 

OH 




[02671 Methyl [S^yano-l-meflianesutf^ 

ethoxymethoxy>2'-methoxymethoxy-biphenyl-3-yl]-acetic acid methyl ester (2.16 gm, 3.45 
mmol), prepared by methods analogous to those set forth in the preceding examples, was 
dissolved in methanol (30 mL) and then sodium hydroxide (10% aq solution, 10 mL) was 
added to the solution. The mixture was heated at 50 °C for 2 hours, cooled to room 
temperature and concentrated by evaporation. The residue was dissolved in ethyl acetate and 
the solution was acidified with 5% citric acid to pH 4. An intermediate was isolated as a 
solid (1 .78 gm) by normal extractive work-up and then dissolved in ethanol (25 mL). 
Hydroxylamine (50% aqueous, 6 mL) was added to the solution and the mixture was heated 
at 85 °C for 4 hours and then concentrated by rotary evaporation. The residue was dried 
under high vacuum overnight gave 5«-fluoro-5-[5-(N-hydioxycarbamimidoyl)-l/r-indol-2- 
yl]-6<2-memoxy-emoxymemoxy)-2 , -memoxymemoxy-biphenyl-3-yl-ac^ acid (2 gm) as a 
foam. LCMS calculated 567.2; found 568.0, M+l, 566.2, M-l. 

[0268] EXAMPLE 11 
Synthesis of ethyl 5^5K>a*ainhmdoyl-lH-mdol^ 

yl-acetate 
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[0269] 5*-fluon>-5-[5^-tyd^^ 

ethoxymetho^'-methoxymetboxy-biphenyl-S-yl-acetic acid (0.66 gm, 1.16 mmol), 
prepared as in Example 10, was dissolved in acetic acid (15 mL) and then acetic anhydride 
(0.55 mL, 5.82 mmol) was added to the solution. The mixture stirred at room temperature for 
1 hourandthen concentrated by rotary evaporation followed by high vacuum. Theresidue 
was dissolved in ethanol (40 mL) and the compound was treated with Pd(OH) 2 -C (40 mg H 2 
baloon) for 3 hours. Ibe mixture was filtered and then concentrated under high vacuum, 'ibe 
residue (0.3 gm, 0.54 mmol) was dissolved in anhydrous ethanol (20 mL) and the solution 
was treated with hydrochloric acid (4 M in dioxane, 8 mL). The mixture was stirred at room 
temperature for 2 hours and concentrated. Purification of product from a small portion of the 
residue by reverse phase HPLC gave ethyl 5^arbamimidoyl-l^-indol-2-yl)-5'-fluoro-6,2'- 
dihydroxy-biphenyl-3-yl-acetate as a light brown solid. 1H NMR (DMSO-d6) 8 1 1 62 (s ' 
1H), 9.09 (s, 2H), 8.62 (br S , 3H), 8.10 (d, 1H, J = 1.6 Hz), 7.59 (d, 1H, J = 1.9 Hz) 7 55 (d, 
1H, J = 8.6 Hz), 7.44 (dd, 1H, J = 8.6, 1.9 Hz), 6.99 (m, 5H), 4.02 (q, 2H, J = 7.04 Hz), 3 61 
(s,2H), 1.17(t,3H,J = 7.04Hz). LCMS calcd 447.16, found 448.1, M+l, 446.3, M-l. 

[0270] EXAMPLE 12 
Synthesis of ^^aAaniiniid^ 

acetic acid 
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[0271]E%15<5s;aibaminrido^ 

acetate, prepared as in Example 1 1 , was dissolved acetonitrile (20 mL) and the solution was 
treated with IN hydrochloric acid (8 mL) at reflux for 1 hour. The mixture was concentrated 
and purification of product from me residue by reverse phase HPLC followed by 
lyophilization gave [5^arbamimidoyMff-mdol-2-y^ 

yl]-acetic acid (0.1 gm, 42%) as a brown solid. 1H NMR (DMSO-d6) 8 11.72(s, 1H), 10.10 
(s, 1H), 9.09 (s, 2H), 8.72 (s, 2H), 8.61 (s, 1H), 8.05 (s, 1H), 7.60 (d, 1H, J = 1.9 Hz), 7.55 (d, 
1H, J = 8.2 Hz), 7.46 (dd, 1H, J - 8.2, 1.6 Hz), 7.05 (d, 1H, J - 1.6 Hz), 7.01 (d, 1H, 1 = 1.9 
Hz), 6.95 (m, 3H), 3.51 (s, 2H). LCMS calcd. 419.13, found 420.0, M+l, 418.3, M-l. 

[0272] EXAMPLE 13 

Synthesis of e%15'-fluo^^ 

biphenyl-3-yl-acetate 




[0273] 5'-Fluoro-5-[5-(N-hyd^oxycarbamimidoyl)-l/f-indol-2-yl]-6-(2-methoxy- 
ethoxymethoxyH'-melhoxymeuioxy-biphenyl-S-yl-acetic acid (0.079 gm, 0.14 mmol), 
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prepared as in Example 10, was dissolved in anhydrous ethanol (10 mL) and the solution 
was treated with anhydrous hydrochloric acid (4 M in dioxane, 4 mL). The mixture was 
stured for 3 hours at room temperature and then concentrated by evaporation. Purification 
of product from the residue by reverse phase HPLC gave ethyl 5'-fluoro-6,2'-dihydroxy-5- 
WhydToxyca^^ ^ 

brown solid. 1H NMR (DMSO-d6) 6 11.75 (s, 1H), 10.89 (brs, lH),7.96(s, lH),766(d, 
1H.J- 1.9 Hz), 7.61 (d, 1H, J = 8.2 Hz), 7.38 (dd, 1H, J = 8.2, 1.6 Hz), 7.05 (m, 5H), 4 11 
(q. 2H J = 7.0 Hz), 3.68 (s, 2H), 1.20 ft 3H, J = 7.0 Hz). LCMS calcd. 463.15, found 
464.0, M+1, 462.2, M-1. 

Biological Examples 

[0274] EXAMPLE 1 
In Vitro Factor VHa Inhibitor Assay ' 
[0275] Mixtures of human Factor VHa (typically supplied at 7 nM) and test compound 
(present at varying concentrations) in assay medium (comprising: NaCl, 150 mM (pH 7 4)- 
CaCl 5 mM ; Tween-20, 0.0 5 o/ 0 ; Dade Innovin tissue factor [Dade Behring, Newark, DE, 
USA]; EDTA, 1.5 mM; and dimethylsulfoxide, 10 %) were incubated for 30 minutes at room 
temperature. Next, reactions were initiated with the addition of substrate [500 [iM of CH- 
aSCh-D-Cha-But-Arg-pNA (from Centerchem, Norwalk, CT, USA)]. Hydrolysis of the 
chromogenic substrate was followed spectrophotometrically at 405 nm for five minutes 
Initial velocity measurements calculated from the progress curves by a kinetic analysis 
program (Batch Ki; BioKin, Ltd., Pullman, WA) were used to determine apparent inhibition 
constants (apparent KTs). 

[0276] Compounds of this invention tested by the above-described assay exhibited inhibition 
of Factor VHa. 



[0277] EXAMPLE 2 
In Vitro Factor Xa Inhibitor Assay 
[0278] Mixtures of human Factor Xa (typically supplied at 3 nM) (from Haematologic 
Technologies, Essex Junction, VT, USA) and test compound (v ai yin g concentrations) in 
assay medium (comprising: Tris, 50 mM (pH 7.4); NaCl, 1 50 mM; CaCfc, 5 mM; Tween-20 
0.05%; EDTA, ImM; and dimethylsulfoxide, 1096) were incubated for 30 minutes at room ' 
temperature. Next, reactions were initiated with the addition of substrate [500 fiM of CH 
3 C0 2 -D-Cha-Gly-Arg-pNA (from Centerchem, Norwalk, CT, USA]. Hydrolysis of the 
chromogenic substrate was followed spectrophotometrically at (405 nm) for five minutes 
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Apparent inhibition constants (apparent **.) were calculated from the enzyme progress 
curves using standard mathematical models. 

l0 279] Compounds of the invention tested by the above-described assay exhibited inhibmon 
of Factor Xa. 



[0280] EXAMPLE 3 
Pharmacokinetic Assay 



[0281] Rats with pre-hnplanted jugular vein catheters, which were filled with 
heparin/salme/PVP lock prior to shipment, were bought from Charles River. Threerats were 
selected for each study, weighed, and injected with test compoundby tail vein injectron. Any 
residual test compound was retained and stored at -70 °C for later analysis. 
[0282] Blood samples (0.25 mL each) were collected from the indwelling catheters at 
specified times over 120 hours. The catheters were flushed with physiological saline 
immediately after each collection and filled with heparinized saline after each 8, 24 and 48 
hour collection. In the event that a catheter failed, blood samples were collected via the retro- 
orbital sinus under isoflurane anesthesia at the appropriate time. 

[0283] Blood samples were placed in 0.5 mL Microtainer® tubes (tithium heparin), shaken 
gently and stored on wet ice. The samples were centrifUged for 10 minutes at 2400 rpm in a 
refrigerated centrifuged. Plasma samples (0.1 mL) from each tube were transferred to 0.5 mL 
Unison polypropylene vials (Sun - 50021 0) and stored below -70 °C for later analysis by 
LC/MS-MS. 

[0284] EXAMPLE 4 

In vitro Clotting Assays aPTT and PT 

[0285] Coagulation assays, activated partial thromboplastin time (aPTT) and prothrombin 
time (PT) were carried out based on the procedure described in Hougie, C. Hematology 
(Williams, W. J., Beutler, B., Erslev, A. J., and Liehtman, M. A., Eds.), pp. 1766-1770 
(1990), McGraw-Hill, New York. 

[0286] Briefly, the assays were performed using normal human titrated plasma and were 
performed at 37 'C on a coagulometer (Electra 800) in accordance with the manufacturer's 
instructions (Medical Laboratory Automation- Pleasantville, New York). The instrument was 
calibrated with plasma immediately prior to collecting clotting times for samples wrth 
inhibitors. The aPTT and PT doubling concentrations were calculated by fitting mhimtor 
dose response curves to a modified version of the Hill equation. 
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Pharmaceutical Composition Examples 
offol Mention ^ "° repr6Sentative P^aceutical formulations containing a compound 

Tablet Formulation 

102881 7,16 followi *g ingredients are mixed intimately and pressed into single scored tablets. 

Quantity per 

Ingredient tablet, mg 

compound of this invention 400 

cornstarch 59 

croscarmellose sodium 25 

lactose 120 

magnesium stearate 5 

Capsule Formulation 

[0289] The following ingredients are mixed intimately and loaded into a hard-shell gelatin 
capsule. & 

Quantity per 

Ingredient capsule, mg 

compound of this invention 200 
lactose, spray-dried 148 
magnesium stearate 2 

Suspension Formulation 
[0290] The following ingredients are mixed to form a suspension for oral administration. 

Ingredient Amount 
compound of this invention l .0 g 

fiimaric acid 9 5 g 

sodium chloride 2.0 g 

methyl paraben 0. 1 5 g 

propylparaben q!o5 g 

granulated sugar 25.5 g 

sorbitol (70% solution) 12.85 g 

Veegum K (Vanderbilt Co.) 1 .0 g 

flavoring 0.035 mL 

colorings 0 .5mg 

distilled water q.s.tolOO mL 

Injectable Formulation 
[0291] The following ingredients are mixed to form an injectable formulation. 

Ingredient Amount 

compound of this invention 1 .2 g 

sodium acetate buffer solution, 0.4 M 2.0 mL 

HC1 (1 N) or NaOH (1 N) q.s. to suitable pH 
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[0292] All of the above ingredients, except water, are combined and heated to 60-70 °C. with 
stirring. A sufficient quantity of water at 60 °C is then added with vigorous stirring to 
emulsify the ingredients, and water then added q.s. to 100 g. 

Suppository Formulation 
[0293] A suppository of total weight 2.5 g is prepared by mixing the compound of the 
invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid; Riches- 
Nelson, Inc., New York), and has the following composition: 

compound of the invention 500 mg 

Witepsol®H-15 balance 

[0294] The foregoing invention has been described in some detail by way of illustration and 
example, for purposes of clarity and understanding. It will be obvious to one of skill in the art 
that changes and modifications may be practiced within the scope of the appended claims. 
Therefore, it is to be understood that the above description is intended to be illustrative and 
not restrictive. The scope of the invention should, therefore, be determined not with reference 
to the above description, but should instead be determined with reference to the following 
appended claims, along with the full scope of equivalents to which such claims are entitled. 
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WE CLAIM: 

1 . A compound selected from the group consisting of : 

2-[5^5-carbamimidoyl-li/-bei^ 
biphen-3-yl]-2-methylpropionic acid; 

2-[5-(5^aTbammidoyl-lif-benzoim^ 
biphen-3-yl]-2-methylpropionic acid; 

2-[5-(5-carbamiimdoyl-lif-ben^ 
biphen-3-yl]-2-methylpropioiric acid; 

5-(5-carbamimidoyl-li7-benzoimi^ 
biphen-3-ylcaiboxyHc acid; 

5-(5^aiftamimidoyM#-benzoinu^ 
biphen-3-ylcarboxylic acid; 

5-(5-caxbamimidoyl-lif-benzoiimd 
biphen-3-ylcarboxylic acid; 

5-(5-carbamimidoyl-l#-benzoimida^^ 
hydroxy-biphen-3-ylcarboxylic acid; 

2-[5-(5-carbamimidoyl4/Hndol-2-yl)-3'-^^ 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl-li/-indol-2-yI)-3 '-amino^-hydroxy-biphenyl-S-yyacetic acid; 

2-[5-(5<;arbamimidoyl-l//-indol-2-yl)^-hydroxy-biphenyl--3-yl]acetic acid; 

2-[5-(5^arbamimidoyMi/4ndol-2-yl)-2^4'^^ 

acid; 

2~[5-(5-carbamimidoyl- l/J-benzoimidazol-2-yl)-3 ' -nitro-6-hydroxy- 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbaminiidoyl-li?-benzoimidazol-2-yl)-3'-ai^ 
biphenyl-3-yl]acetic acid; 

2-[5-(5^arbamimidoyl-li/-benzoiim^ 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl- li/-benzoimidazol-2-yl)-5 '-(2-hydroxyethyl)-2 ' ,6-dihydroxy- 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl- lH-benzoimidazol-2-yI)-5 ' -ureidomethyl-2 ' ,6-dihydroxy- 
biphenyl-3-yl]acetic acid; 

2-[5-(5^arbamiirddoyl-li/-benzoimidazol-2-yl)-3'-ureidometh^ 
biphenyl-3-yl]acetic acid; 
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2-[5-(5-carbamimidoyl-l^^ 
dihydroxy-biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl-li/»benzoiniidazol-2-yl)-5'-acetyl-2\6-dihydro 
biphenyl-3-yl] acetic acid; 

2-[5-(5-caibaminridoyl-li/-benzo^ 
dihydroxy-biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl- l/f-benzoimidazol-2-yl)-5 *-aminocarbonylmethyl-2 ' ,6- 
dihydroxy-biphenyl-3-yl]acetic acid; 

2-[5^5^arbamimidoyl-l#-benzoim^ 
biphenyl-3-yl]acetic acid; 

2-[5~(5-cartaminHdoyl-li7-benzoM 
biphehyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl-l#-benzoim 
biphenyl-3-yl]acetic acid; 

2- [5^5^arbamimidoyl-li/-benzoimidazol-2-yl)-5'-aminosiilfo^ 
biphenyl-3-yl]acetic acid; 

3- [5-(5-carbamimidoyl-l//-benzoimid^ 
biphenyl-3-yl]propionic acid; 

3^5-(5-carbamimidoyM#-berLZoimid 
biphenyl-3-yl]propionic acid; 

3-[5-(5-carbamimidoyl-lJ7-benzoimidazol-2-yl)-3 , -axninosidfo^ 
biphenyl-3-yl]propionic acid; 

2-[5-(5^arbamimidoyl- l#-benz^ 
dihydroxy-biphenyl-3-yl]-acetic acid; . 

N-[3 '-(S^arbamimidoyl- li/-benzoimidazol-2-yl)-5 f -{l -carboxy- 1 -methyl-ethyl)-6,2 ! - 
dihydro:^-biphenyl-3-ylm^ acid; 

2-[5-(5-carbamimidoyl- l//-benzoimidazol-2-yl)-6 5 2 '-dihydroxy-5'- 
sulfamoylbiphenyl-3-yl]-2-methylpropionic acid; 

5-(5-carbamimidoyl-li/4>enzoM^ 
3-carboxylic acid; 

ethyl 5~(5-carbainimidoyl-liM^ 
acetate; 

[5-(5-carbamimidoyl-l#-indo^ 
acid; and 



60 



WO 2004/062661 PCTYUS2003/041636 

ethyl S-fluoro-e^'^ihydroxy-S-t^ 
biphenyl-3-yl-acetate; or 
a phannaceutically acceptable salt thereof . 

2. A compound selected from the group consisting of : 

2-[5-(5-carbamimidoyl-li?-benzo^ 
biphen-3-yl]-2-methylpropionic acid; 

2-[5-(5-carbamimidoyl-l#-benzomidazo^ 
biphen-3-yl]-2-mefhylpropionic acid; 

2-[5-(5^arbamhnidoyl-l#-benzoi^ 
biphen-3-yl]-2-methylpropionic acid; 

5-(5^arbamimidoyl-l#-ben2X>M 
biphen-3-ylcarboxylic acid; 

5-(5^arbamimidoyl-l#-ben2X>^ 
biphen-3-ylcarboxylic acid; 

5-(5-carbamimidoyl- li^benzoimidazol-2-yl)-3 5 -aminosidfonyl-6-hydroxy- 
biphen-3-ylcarboxylic acid; 

5-(5-carbamimidoyl- l#-benzoim^ 
hydroxy-biphen-3-ylcarboxylic acid; 

2-[5^5-carbamimidoyM#-benzoM 
biphenyl-3-yl]acetic acid; 

2-[5^5^arbamimidoyl-li^-bellzoi^lidazol-2-yl)-3 , -methylaminosulfonyl-6-hydroxy- 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyM#-benzoimi 
biphenyl-3-yl] acetic acid; 

2-t5-(5^arbamimidoyl-li^benzoimidazol-2-yl)-5 5 -ureM^ 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl-l#-benzo^ 
biphenyl-3-yl]acetic acid; 

2-[5-(5-carbamimidoyl-l#-benz^^ 
dihydroxy-biphenyl-3-yl]acetic acid; 

245-(5-carbamimidoyl-lff-benzoimi^ 
biphenyl-3-yl]acetic acid; 

2-[5^5^arbamimidoyMi7-benzoinu^ 
dihydroxy-biphenyl-3-yl]acetic acid; 
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2-[5-(5^arbamimidoyl-li/-benzoimidazol-2-yl)-5'-aminocarbonylm^ 

dihydroxy-biphenyl-3-yl]acetic acid; 

2-[5<5-caibamiimdoyl-lif-benzoinudazol-2-yl)-5'-hydroxyme 

biphenyl-3-yl]acetic acid; 

2-[5<5^arbainiimdoyl-ltf-ben^ 
biphenyl-3-yl]acetic acid; 

2-[5-(5<;arbaniinudoyH#-be^ 

biphenyl-3-yl]acetic acid; 

2- [5<5^aibamimidoyl42f-benzoinudazol-2-yl)-5'-aminosulfonyl-2\6^ 

biphenyl-3-yl]acetic acid; 

3- [5-(5^arbaminridoyMiMjeiizoir^^ 

biphenyl-3-yl]propionic acid; 

3-[5<5-carbamiimdoyHtf-bei^^ 
biphenyl-3-yl]propionic acid; 

3-[5<5-carbaminudoyl-lF-benzoirridi^ 

dihydroxy-biphenyl-3-yl]-acetic acid; 

tf-[3'-(5^arbamimidoyl-l#-be^ 
dihydroxy-biphenyl-3-ylmethyl]-2i?^i?^ihydroxy-succmaniicacid; 

2-[5-(5^aiban±nidoyl-lH-beim)unidazol-2-yl)-6,2'-daydroxy-5'- 

sulfamoyIbiphenyl-3-yl]-2-methylpropionic acid; 

5-(5-carbaminridoyl-ltf-be^^ 

3-carboxylic acid; 

e%15-(5^arbamimidoyl-ltf-mdol-2-yl^^ 

acetate; 

[5K5-carbamimdoyH#4ndol-2-yl)-5^ 
acid; and 

ethyl 5Lfluoro-6,2'^ycfroxy-5-[5K^-hydroxycarbamimidoyl)-l/f-indol-2-yl]- 

biphenyl-3-yl-acetate; or 

a pharmaceutically acceptable salt thereof. 

3 . A compound selected from the group consisting of: 

2^5KS^arbatinimdoyMif-benzoM 
biphen-3-yl]-2-methylpropionicacid; 

5-(5-caibaminudoyl-li/-lx^i^^ 
biphen-3-ylcarboxylic acid; 
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2- [5-(5K*rbami^^ 
dihydroxy-biphenyl-3-yl]acetic acid; 

3- [5-(5^arbamiim^ 
biphenyl-3-yl]propionic acid; 

^-[3H5-caibamimid«^l-l& 

, 2-[5-(5^arbamimidoyH#-be^^ 

sulfamoylbiphenyl-3-yl]-2-metiiylpropionicacid; 

5 "(5-carbamimidoyl4if-beiizoimidazol-2-ylH 
3-carboxylic acid; 

e %l S-(5-carbamimidoyl-l^^ 

acetate; 

acid; and 

e%15*-fluoro^^ 
biphenyl-3-yl-acetate; or 

a pharmaceutical^ acceptable salt thereof. 

4. A compound selected from the group consisting of: 

A^3H5^arbamimidoyMi^ 
d&ydroxy-biphenyl-3-ylme acid; 

2-[5-(5-carbamimidoyl-lff-bei^^ 
sulfamoylbiphenyl-3-yl]-2-methylpropionic acid; 

5K5^aAamimidc^.l& 
3-carboxylic acid; 

ethyl 5-(5-carbamimidoyl-l#^ 

acetate; 

[5-(5-carbamimidoyl-l^^ 
acid; and 

etM5'-fluoro-6,2^d^ 
biphenyl-3-yl-acetate; or 
a pharmaceutical^ acceptable salt thereof. 

5. A pharmaceutical composition comprising a pharmaceutical^ acceptable earner and a 
therapeutically effective amount of a compound of Claim 1, 2, 3 or 4. 
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6. A method of treating a disease in an animal mediated by Factor Vila which method 
comprises administering to said animal a pharmaceutical composition comprising a 
therapeutically effective amount of a compound of Claim 1, 2, 3 or 4 and a pharmaceutical^ 
acceptable carrier. 

7. The method of Claim 6 wherein the disorder is a thromboembolic disorder or cancer. 

8. The method of Claim 6 wherein the disorder is sepsis or deep vein thrombosis. 

9. A method of treating a thromboembolic disorder, which method comprises 
administering to said animal a pharmaceutical composition comprising a pharmaceutically 
acceptable carrier and a therapeutically effective amount of a compound of Claim 1, 2, 3 or 4 
in combination with another anticoagulant agent(s) independently selected from a group 
consisting of a thrombin inhibitor, a factor Ka, a factor Xa inhibitor, Aspirin®, and Plavix® . 

10. A method for inhibiting the coagulation of a biological sample comprising the 
administration of a compound of Claim 1. 

11. A method of treating a disease in an animal mediated by Factor Wa which method 
comprises parenterally administering to said animal a pharmaceutical composition 
comprising a therapeutically effective amount of a compound of Claim 1, 2, 3 or 4 and a 
pharmaceutically acceptable carrier. 

12. The method of Claim 1 1 wherein the disorder is a thromboembolic disorder or cancer. 

13. The method of Claim 1 1 wherein the disorder is sepsis or deep vein thrombosis. 

14. The use of a compound of Claim 1 , 2, 3 or 4 for the production of a pharmaceutical 
composition for the treatment of a disease in an animal mediated by Factor Vila. 
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